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CLIMATIC CHANGES AND MANKIND'S STRATEOY 


Moscow ZEMLYA | VOELANNAYA io Russian Bo 1, Jan-Feb 61 pp Li-1) 
FPRDOROV, Ye. K., academician 


[Abetract] The article gives a broad-brush review of natural and anthropogenic 
changes in climte, such subjects as the following being considered: warming of 
the Arctic, transformations of etructure of the planetary surface, transformation 
of the moisture cycle, purposeful modification of climate, transformation of the 
planetary energy balance, changes in atepepheric transparency and intervention 

in the dynamics of the ocean and the ateoephere. It is clear that some strategy 
muet be formulated, that is, there ie a need for 4 system of preplanned long-range 
measures, which will enable mankind to escape the negative consequences of changes 
in climate. This program gust be on « regional and global, not loca! scale. The 
firet and gost important component of thie program is prediction of climatic 
changes. Thie is 4 highly complex problem requiring the creation of 4 quantitative 
physical theory of climate and methods for calculating its changes under the in- 
fluence of different effects. There is complete confidence that this problem will 
be solved, although it will require considerable time and strong international co- 
operation. A second element of the strategy is an evaluation of the consequences 
which will follow from different natural or anthropogenic changes in climate. The 
scientific problem here is closely intertwined with socioeconomic factors. The 
third aspect of the etrateey is the formulation of recommendations on those meas- 
ures which would make it peesible to «void the negative consequences of climatic 
changes or avoid ite cheages. Such recommendations are even now being proposed. 
They include 4 sharp reduction in the use of fuel so that there will be no further 
increase in the content of ateospheric carbon dioxide. Measures should be taken for 
increasing the absorption of carbon dioxide by the biosphere. The production and 
consumption of energy quest be limited in order to asintain the heat balance of the 
planet. Scientists are warning strongly that if such recommendations are not fol- 
lowed mankind wil) have to contend with dangerows climatic changes in the next 50- 
100 years. Por the aoet part the recommendations are directed to the mintenance 
of the present climete, although it hes been suggested that the climate can be inm- 
proved. 

[71-5303] 











NEW PREPARATION FOR CLOUD SELDING=-The picture was taken when chemists, ia collab=- 
Oration with meteorologists, tested the effects of 4 new crystalline reagent: 20 
graeme of preparation dispersed from an airplane iate the clouds, A space in the 
clouds with an area of almpet 1,500 hectares was formed. Approximately 80 tone of 
water fell as rain for every gram of expended reagent. The preparation ie easy to 
prepare and discharge, is harmless for the surrounding atmosphere and coste less 
than silver todide, which ise normally weed for such purposes. It is becoming poe= 
sible to create atmospheric precipitation as desired and regularly accumulate 
misture in the ground or enow in the fields. The new crystalline reagent for the 
artificial creation of atmospheric precipitation is only one of the many examples 
of the practical application of the results of fundamental and practical investi- 
gations conducted at the Inetitute of Physical Chemistry imeni L. V. Pisarahevekiy 
in the division which ie ganaged by the UKSGR State Prise Laureate and UkSGR Acad- 
emy of Sciences Corresponding Member A. A. CGhuyko. [Kiew PRAVDA UKRAINY in Russian 
26 Jan 81 p 4] 

[101-P) 














DEVELOPMENT OF NEW OCEAN RESEARCH APPARATUS 


Moscow LZVESTIYA in Ruseian 17 Mer 81 p 6 


[Excerpts] Specialiete of the Ali-vsion Setentific Research Inetitute for the lish- 
ing lndustry and Oceanography (VNIRO) and the Central Design-Construction Techno- 
logical Bureau of the All-Union Pishing-Industry Association of the Western Basin 
are working on the new “OKA” complex for oceanographic investigations. The basic 
unite of the apparatus have proven themselves in the course of recent experiments. 


“The oceanographic complex apparatue (abbreviated "GKA') will be able to conduct 
investigations with great accuracy,” estates the head of the VNIRO laboratory, Can- 
didate of Geologicai-Mineralogical Sciences P. Yerofeyev. The task is as follows: 
to produce devices which are easily combined into 4 single complex but at the same 
time, devices which can function independently. The ‘OKA’ is intended for the auto- 
mated co) lection and primary processing of information. The basic element of the 
complex is the automated cassette bathometer ‘Dionon,' 4 device for the taking of 
water samples and temperature, salinity and depth seasurements. It can gather valu- 
able data about the etructure and condition of very thin layers of sea water, and 
most importantly, explain the essence of the bottom layer, which is not easily ac- 
cessible. Until sow there has been no accurate way to do this. The collected data 
will be processed with the help of electrical devices. The first experimental group 
of bathometers will soon find application aboard industrial prospecting ships.” 


With time the sew complex will become what is called a “jack of all trades.” 

It will provide information about the basic hydrooptical characteristics of sea 
water, information on the oxygen content of the water and plankton concentration. 
The direction and speed of currents is the task of still another of the devices, 
the "Viker'” measuring inetrument. 


Work on perfecting of the “OKA” complex is continuing. It will be able to resolve 
many ecientific and industrial problems. 
[114=P) 














R-10 COMPUTER AS PART OF MARS SYSTEM ON OCEANOGRAPHIC VESSEL 
Budapest INPORMACIO ELEKTROWIKA in Hungarian No 1, 1961 pp 31-35 


[Article by Iwan Fedorovich Glumow, director of the Yushmorgeologia Research 
Inaticute, Janos Kasemer, director of the Videoton Computer Technology Factory, 
and Dr Pal Muller, director of the Lorand Eotvos Geophysical Inetitute: “Navi-~ 
getional-Geophysical Ocean Research Systems Based on an R-10 Computer”) 


(Text) Ocean research is « special, quickly developing area of ainicomputer ap- 
plication. The article describes the successful utilisation of Hungarian hardware 
on geophysical ocean research ships. 8-10 computer centers organize the naviga- 
tional-geophysical data collection end processing functions of the MARS system, 
developed through Soviet-Hungarian cooperation; the computer centers were supple- 
sented with special unite and provided with the secessary software for this pur- 
pose. The article aleo turns to further possibilities of the next VT generation, 
the R-ll. (Arrived: 16 May 1960.) 





Requirements and Automation Tasks of Modern Ocean Research 


The importance of seas and oceans in ensuring raw material resources fo: mankind 
ie increasing very quickly. Already the continental shelves provide one quarter 
of our gost important emergy source, ofl. Inetrumented ocean research has taken 
on powerful proportions, one third of the eum spent on geophysical research is 
spent here. The extraordinarily high costs made it timely to construct special 
research vessels with which « whole series of geophysical operations can be car- 
it possible to decrease the time needed for re- 
search and to etudy from eany sides the geological structure under the sea. Geo- 
in the case of seiemic methods based on the creation of 
elastic wavee-~provide a great deal of information (at 4 speei of 32-96 Kbytes 
cki which, according to the wwritten rules 
recorded on gagmetic tape. The large geo- 
far from the areas of ocean research. 
ing processing. This deprives the on-board 
geophysicistese of the possibility of judging the geological value of primary in- 
opt the recording sethods and parameters. 


A solution to the problem was obvious--a computer center had to be installed on 
the ship with which data could be processed en route, displaying the geophysical 
profiles, after the study of which the recording parameters could be optimized. 




















This eimple formulation of the task does not suggest those difficulties which a 
computer technology expert faces on « geophysical research vessel. Were are a 


few examples: 


~~Real~Cime handling and processing of the seiemic data from a volume of selemo~ 
gtame requires a very fast computer and divided memory allocation (DMA). 


~The computer center gust be shock proof so that it is capable of functioning 
even with an oscillation of 5-6 bal when at sea. 


~“Modern navigation, the precision requirements of getting fixes, makes it seces~ 
sary to use artificial satellites and Doppler instruments, which aleo require a 
fast computer. 


Complex research requires simultaneous data processing for several geophysical 
methods (selemic, gravitational, magnetic). 


~-Ships prospecting for taw materials are of emall size so the computerized in- 
etrument complex gust fit into a emall cabin space. 


Development of on-board real-time pre-processing systems is an expensive, complex 
task which it is uweeful to tie in with the solution of other important technolog- 
ical, inatrumentation and navigation problems of ocean geophysical research. in 
the final analysis every effort should be directed at increasing the geological 
efficiency of ocean research. The gost important timely tasks in thie are the 


following: 


~-iaproving the resolution of surveys and the reliability of geological structural 
information; 


~igproving productivity and the quality of oceanic geophysical data, increasing 
the number of channels and decreasing noise; 


automation of the recording process, real-time display and checking of geophys- 
ical profiles; and 


exploiting new research procedures which can be achieved by the introduction of 
computer technology. 


Selecting and Modifying On-Board Computers for Ocean Research 


Taking into consideration and making use of every viewpoint raised in the course 
of analysie one can increase the efficiency of ocean ‘esearch only with the aid 

of a completely esutomated, computerized on-board data collection and data process- 
ing system. A key question was the selection of « suitable computer, of a4 size to 
fit into the aarrow space on board but which aleo met the requirements on the 
basis of ite speed and peripheral selection. Of the equipment of socialist manvu- 
facture available to us the R-10 computer of Videoton proved most suitable for 
this purpose. The speed and size of the computer and, not least of all, the fact 
that its peripherals could be well sodified for navigational purposes justified 














the choice. It was possible to make the fixed head disk memories and line priat- 
ere suitable for celiable operation even with ship inclines and shocks correspond- 
ing to an oscillation of 6-7 bal. 


The Complex Geophysical-Navigational MARS Syetem 


After selecting the base computer we could begin, in 1976, to create the so~called 
MARS system within tne framework of the “Intermorgeo” program as part of Soviet~ 
Hungarian OMFS (National Technical Development Committee) and GENT [expansion un- 
known] cooperation. (The Hungarian inetitutions participating in the program are 
Videoton, the ELGI |Lorand Eotvos Geophysical Inetituce), the MOM (Hungarian Op- 
tical Works), the SZAMKI [Computer Technology Research Institute), and the OKGT 
(National O11 and Gas Industry Trust). From the Soviet side they are: the NPO 
Yushmorgeo, the PO Yushmorgeologiea and the OKB VT RATI.) The developmental work 
wae eucceseful. Several shipe have been equipped with the syetem already, includ- 
ing the lesledovatyel, the Kurentsow and the Feodosia, which are doing complex 
geophysical research at sea. 


In the hierarchy of automated navigational-geophysical on-board systems the MARS 
system represents a higher order step since in addition to data collection and 
delayed pre-processing it aleo does real-time geophysical express data processing. 
The developmental program for the MARS-2 version includes the construction of a 
special geophysical ship, integrated navigation equipment, 4 real-time seismic 
system, gravi~-magnetic unite and R-10 computer centers and the development of spe- 
cial geophysical peripherals and of geophysical and navigational software. 


MARS is built in a modular system so further expansion and adaptation in accor= 
dance with the requirements of oceanic geophysical work is possible (Figure 1). 
The free channels of the DMA esultiplexer serve the same purpose. 


The navigational system is also built on the R-10 computer. The fact that the 
computers operating on the vessel are of the same type facilitates service and 
parte supply. The integrated savigational system contains digital receiving indi- 
cators for the radio navigation and radio geodesy network, 4 sputnik receiving 
indicator, a Doppler speedometer, a normal speedometer, — gyrocompass, and a gyto- 
rudder. The program system ensures control over the collection of all naviga- 
tional data and optimized processing thereof with the use of the algorithms of 
Kalman filters for the purpose of calculating the parameters of ship movement and 
recording them on gagnetic tape. On the basis of information received from arti- 
ficial satellites passing over the ship the computer immediately determines the 
coordinates and, taking into consideration also the meteorological data, the 
guidance of the ship is completely automatic, according to the program provided. 
The on-board seiemic system aleo gets control signals from navigation in accor- 
dance with the cycle times of the selected observation parameters. Modern savi- 
gation makes possible three-shift observations even on distant oceans. 


The Gravitation and Magnetic Instruments 


Since the load on the seismic center is substantially greater the collection and 
processing of gravitational and magnetic data is shifted to the navigational com 
puter. The on-board gravitation instrument unit consists of GAK-Z53 gravimeters 
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frequentiy used aigorithme of the epecial processor are the following: 

















of eofwel peper, cilmineting the development procedures for optical plottere 
The wibveting tongue of the plotter gives « digitel rendering at « frequency of 
> ee in pelete 0.15 © O.. ae ft Geri hes Out autonomous profile write-out with 
the ei4 of ite own taternel ) Ebyte eeaery. The wrile-out goedes correspond to 
the sores generally weed in celemlc aeppetetue writing (changing ares, wave writ~ 
ing end combinative forge) The precision of writing te 0.1 am. The selemic 
piletter oan alee be weed 46 & OOLOF Plotter, in the @ultlie-heed wereion. tt be 
weeful te wee thie primertiy te the delayed pre-processing Geode when the ship te 
fet @ebhing profiles, beeeuse of storms or because it le ie port, and it te poe 
sibie te etudy the profiles in @ere detail. Coler representation embraces « 
large Gyeemic range, for exemple if @& per color, whieh cannot be handled in a4 
bieek end White eelemic Vieuwss repdering The colerte show smplitude of frequency 
reletlonehipe, prowiding significant extre taformation for interpreting the pro- 
fiiee. 





figure 2. The coler pletter 


The Software Syretem for Ocean Research and Ite Performance 


The reel-time presentation progrem peckage for time profiles comtaine the gore 
iapertaet operations shown in Figure }. in geperal the real-time date collection 
and -roceseing shown require 20 seconde. The tnterwel for sampling incoming date 
ie j=) oe. Oeprese profile e@iting cae take place With 4 presentation of 41) 
champe le or tedividwal eeclected channels (Figure 4) 


The progres evetem prepares + protocol of «4 fast printer comcersing 41) parameters 
of @meeeurement and processing. changes therein and errore of other ewente A 
monitor eerwes the geophyeice) eyetem iteelf, imetrwument by imetrument. the daily 
productivity of which, for example in li-fold eummetion operation. can reach 200 
kKilometere. The techpicel-ecomomic todemes of the MARS system corresposd to thoee 
otf « few etmtler eveteme eeed srownd the world (for example, Holie-Hedberg and 
Guifren) 
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figure }. Flew chart of the resi-time aeritiae pre-processing syeten. 


Selemogren in~puet, formset trensformation, édemultiplexing, éisk memory 
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in cooperation with the Oceanmolegicoas lmetitute of the Selentific Academy of the 
Soviet Unies the syetes for ocean faw aatertiale research has alee been weed in 
other areas of interest to eclemtific ceeanography. tn addition to geophysical 
@eseurements the oceahographic progteme @easure and process about 90 hydrodynamic, 
weteorological, water pollution, fadlosctive, acoustic, etc. parameters. Another 
R10 computer became Gecessary to service thie extended detector setwork. The 
linking of the processors and optimisation of date processing among the several 
Computers became abeciutely necessary in Chie version. 


Further Dewelopment of the MARS Syetes 


On the basie of the success of and experiences with the first generation of the 
feal-tiae pre-processing evetem family the inetitutes participating in the program 
have Gaede preparations for 4 sew tion, the base computers of which will be 
the B11) computers of Videoteon. Re-il hee 4 gumber of properties which will 

be advantageous for performing ccean research taske, for example, OMA, 4 larger 
@eneory. sicro~prograemmed peripheral taterfaces an increased capacity disk seme- 
ries. At the same time we shift te the sew computers we will aodernize the pe~ 
fipheraie end epecial geophyelcal imatruments eo that the entire syetem can geet 
the increased geophysical requirements of ocean research. 
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0M OCEANOGRAPHIC MSRARCH VESSEL 
Moscow TRUD in Russian 24 Jan 81 p 4 


[Rucerpt| Teday in the Pinnieh city of Rawee they will raise the USSR state flag 
and the pennant of the USSR Academy of Seiences on board the diesel ship “Akad- 
emik Metislaw Keldysh.” Thies seientific research ship was built in the Hol laing 
shipyard on the order of and with the epecificatione of Seviet scientists. Dep- 
uty Director of the USSR Academy of Selences Inetitute of Ooeanology imeni f. PF. 
Shirehov, Doctor of Geographical Scieners A. A. Aksenov, talked about the new 
ship to TRUD correspondent Ye. leakova. 


The “Akademik Meticiav Keldyeh” ie « ship with 4 displacement of 5,500 tons. It is 
@ modern, comfortable vessel built for hydrophysical investigations. On 
the outeide the ship appeare wery unusual: the ship ic aeymmetric along ite «xie. 
All the superstructure of the top deck completely dieplaced to one of the 
sides. The free part of the deck ie entirely available fer the carrying owt of 
outboard operations work. Winches, underwater equipment and tools are placed here 











The ganeuvering capabilities of the ecientific ship are interesting. It can aove 
both forward and backward, to the right and left perpendicular to its sides. Such 
wvement ic carried out with asstetence the “Akwamaster” apparatus. Also on 


froe 
board the ship is on integrated savigetional eyetem. Tests of ail the aechanion 
and appareateue will be aede on ite firet wyage, to the Geribbean Sea region. A 
comprehensive ecientific program will alee be carried owt. There will be biclo- 
gists, geologists, geophysiciete and hydrophysiciets aboard the ship. 

kilometer deep Puerto Rico trench ie the deepest place in the Atlantic Ocean. There 
oceanologiste will aeke experimente with « édeep-cea, narrow-bean echo sounder. 
Cuban and Mexican scientists will participate in the inwestigations. 


in the future the ship will basically be used for hydrophysical research. 
[82-?) 





‘PROFESSOR ZUROV'=~ The science ship “Professor Zubov,"” while undertaking 4 voy- 
age to the high southern latitudes, visited Waterloo Island, A new shift of work= 
ere of the Bellingshausen station, headed by Candidate of Geographical Sciences 
A. Yanison, 4 rhed there. Three biologists from the GDR aleo remained to 
winter there, When they resumed the woyage, Captain V. Usolin guided the ship 
through the stormy Drake Passage in the Pacific Oeean sector of Antarctica, While 
cartying out various observations in accordance with the program “Polyarnyy Eke~ 
periaent=Yug" they obtained interesting data concerning the energy of cyclic winds 
of frontal sones, They are measuring the content of gases and water vapor in the 
atwpephere, a6 well ae the characterietios of the tnateraction between air and 
water m@asees,. The basic region for the work will be the waters of the South 
Pacific Ocean between New Zealand and Antarctica. [Text] [Moscow VODNYY TRANSPORT 
in Rueeian 12 Feb 81 p 4) 

[98-P ) 
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UDE 551,465.73 


MECHANISM OF FORMATION OF A TIEMPE*ATURE INVERSION IN THE NEAR@WATER ATMOSPHERIC 
LAYER OVER THE SEA 


Moscow DOKLAVY AKADEMII WAUK SSSR in luesian Vol 255, Ho 4, 1980 pp 829-832 


KHUNDZHUA, G. G, and ANDREYEV, Ye, G., Moscow State University, manuscript sub- 
mitted 3 Jul 60 


|Abetract Since 1969 eyetematic studies have been made to ascertain the tempera- 
ture profile in the nearewater layer in the open see weing new methods and inetru- 
mentation. Gradient observations are sot made from 4 ship, but from a float sye- 
tem at a considerable distance from 4 drifting ship. Multiday observations made 

in different regione of the sea under different hydrometeorological conditions 
during the epring-summer and autumn seasons during an expedition in the Black Sea 
on the “Moskovekiy Universitet” indicated that in the near-water layer the super= 
adiabatic distribution of temperature at the sea surface in the half=meter Layer 
passes into an inversion distribution. On the average the temperature difference 
in the inversion layer attains values ~0.5°C and the layer iteelf etably existe 
during both the daytime and nighttiae. The aaxiqum temperature is in the thin lay- 
er lying between the layere with 4 superadiabatic and inversion temperature dise- 
tribution. Thies part of the profile can be called the layer with an extremal tem- 
perature distribution. With such a temperature profile in the near-water layer, 
due to the presence of temperature gradients there should be heat transfer from 
the warm extremal layer into the adjacent upper and lower layers, where the tem- 
perature is lower. An interesting phenomenon in the forming of 4 temperature in- 
version is the process of dilution of gases and the associated thermal effect 
which could exist with the @iging of air with water vapor entering the near-water 
layer from the sea surface. In this process the moist air can be vieuslized as 4 
two-component mixture consisting of nitrogen mplecules and water vapor. As a re- 
sult of mixing with nitrogen with height the vapor concentration will decrease 

and the mean distance between the aolecules increases. The potential energy of the 
interaction among the molecules will decrease, which leads to an increase in the 
kinetic energy of the molecules, that is, an increase in the temperature of the 
mixture (moist air). Therefore, there will be a thermal effect of gwixing, leading 
to the formation of 4 temperature teversion in the sone of intensive mixing of 
vapor with the air in the initial sector of the sear-water atmospheric layer over 
the sea. Since the aoieture flux, with rare exceptions, is directed from the ocean 
into the atmosphere, in the sear-water layer ower the ocean there is always an in- 
version layer and 4 layer with an extremal temperature value. in turn, the appear- 
ance of a temperature inversion leads to stability of the lower part of the sear- 
water layer and a decrease of vertical exchange of apieture and heat. Thus, the 
processes of dilution of gases in the sear-water layer and the formation of 4 tem 
perature inversion layer play an important role in the self-regulation of heat and 
m™isture exchange between the ocean and the atepsphere. Figures 2; references: & 
Russian, } Western. 
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UDC 551,466,441 


SOME KESULTS OF DIVESTIGATLONS OF THE CHARACTERISTICS OF DELP STRUCTURE OF WIND 
WAVES Li THE COASTAL ZONE OF THE SEA 


Moscow IZVESTIYA AKADEMII NAUK SSGR: FIZIKA ATMOBPERY I OKEANA in Russian Vol 1/7, 
No 1, Jan-Feb 61 pp 105-109 


VAYSBAND, V. B., FURSGON, A. A., Southern Division, Institute of Oceanology, USSK 
Academy of Sciences, manuscript submitted 28 Aug 786, resubmitted after revision 
29 Aug 80 


[Abstract] In the coastal sone of seas, when wind surface waves are present, wave 
vecillations may arise which are known as “surf beats.” An investigation of such 
oscillations is of great theoretical and practical interest because they are the 
reason for resonance oscillations of internal waters in porte and gulfe. However, 
investigations of this phenomenon have been limited by the complexity and unwield- 
iness of methods for the processing and analysis of initial data and the need for 
Masuring 4 great number of waves. Clarification of the nature of the group etruc- 
ture of waves requires far longer records of wave heights than are obtained in 
standard observations. In actuality, in the etudy of wave groups it is necessary 
to employ the envelopes of groups, not individual waves. The article gives the 
results of investigations based on in situ observations in Gelendshikekaya Bay. 
The geasurementse were made 400 @ from the shore where the depth was 5.5 @. The 
sensor signal was fed by cable to an on-shore automatic recorder. The records of 
rises of the free surface of the sea by means of a semiautomatic digital converter 
were punched on tape in 4 binary code with a discreteness of 0.5 sec; the punched 
tape was then fed into an electronic computer. This frequency made it possible to 
obtain reliable informtion on waves with a period TZ 1.0 sec. Ten series of ob- 
servations for different wind-wave conditions were made. Correlation and spectral 
analyeis leade to the conclusion that when waves exist in the open sea in Gelend- 
thikekaya Bay there are two types of low-frequency oscillations which differ with 
respect to period. One, of the “surf beats” type, with a period 0.3-0.8 min, is 
formed due to the group structure of wind waves. The second, with a period .lose 
to 1.0-1.5 min, is determined by long-period waves arising in the open sea. Fig- 
ures 4, tables 2; references: 6 Russian. 

[86-5 303) 


UDC 551,465.55 
MODEL OF SHORT-RANGE HYDRODYNAMIC PREDICTION OF CURRENTS 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian Vol 16, 
io 9, Sep 80 pp 939-946 


SARKISYAN, A. S., SEMENOV, Ye. V., ALLAKHVERDOVA, T. S., Institute of Oceanology, 
USSR Academy of Sciences, ganuscript submitted 12 Jul 79, resubmitted after revis- 
ion 18 Mar 80 


[Abstract] At present there are very few aodels for the short-range prediction of 
currents. The principal difficulty is computation of gradient currents with full 
allowance for the advection of heat and vorticity. In the schemes and indirect 
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methods now used for the prediction of currents advective processes are taken 
inte account only with the use of approximate climatic data or with allowance 
only for the drift component of currents in the upper layer of the ocean, which 
ia unsatisfactory. Another requirement on the aodeling of processes of rapid evo~ 
lution of surface currents is the need for reproducing the upper quasihomgeneous 
layer. The rapid processes of interaction between the atmosphere and ocean take 
place through the upper quasihomogeneous layer. Thies article proposes a formula- 
tion of the problem of short-range forecasting of currents as a solution of a 
full system of equations in hydrodynamics. It makes it possible to use a direct 
method for taking advective processes into account and gives a simplified vari- 
ant of a model of the upper quasihomogeneous layer. In the model use is made of 
factual data on water temperature at the surface of the northern part of the At- 
lantic Ocean obtained at the USSR Hydrometeorological Center. The study makes it 
clear that heat advection must be taken into account in short<range predictions 
of water temperature and currents. Figures 3; references 16: 16 Russian, 2 Western. 
[62=5303) 


UDC 551. 4861.1:551.465.15 
CHARACTERISTICS OF TURBULENCE, LANGMUIR CIRCULATION AND INTERNAL WAVES IN A LAKE 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian Vol 16, 
io 9, Sep 80 pp 947-953 


PILATOV, NN. ON., RYANZHIN, S. V. and ZAYTSEV, L. V., Limnological Inetitute, manu- 
script submitted 6 Jul 79 


|Abetract] Experimental investigations of recent years have shown that in large 
lakes, like in seas and oceans, there are similar characteristics of the quasi- 
yomogencous layer — fine microstructure, intermittence, Langmuir circulation, 
etc. This circumstance indicates an identity of the processes of formation of the 
quasihomogeneous layer and the relative simplicity in formulating precise measure- 
nents in a fresh-water lake makes it possible to regard a large stratified lake as 
_ fatural model of the ocean. In Lake Ladoga 4 aoving base, 4 scientific research 
ship and autonomous buoy stations, were used in measuring the parameters whose de- 
termination at sea involves great difficulties. First, synchronous measurements 

of the componente u' and wv’ of fluctuations of velocity T', on the basis of which 
the fluxes of momentum and heat were computed, second, measurements of the ver- 
tical component of current velocity in zones of convergence of Langmuir circula- 
tion. Fluctuations of flow velocity were made with a d-c thermanemometer. The 
longitudinal u' and vertical w' componente of velocity fluctuations were discria- 
inated by the summing and subtraction of signals received from two platimum fila- 
ments with a thickness of 20ym and a length of 8 mm, oriented at an angle of #45° 
to the direction of the mean flow. The observations of currents in a polygon of 

16 buoy stations in Lake Ladoga gave two-frequency and frequency-time spectra for 
synoptic and mesoscales of current variability. An analysis of these data indicat- 
ed that Langmuir circulations play an important role in forming the upper mixed 
layer. Some models of turbulent mixing are compared with experimental results. 
Figures 5; references 18: 16 Russian, 2 Western. 
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UDC 551,466.65 


LNSTABLLITY OF THE EKMAN BOUNDARY LAYER AND THE GENERATION OF INERTIAL WAVES LN A 
BAROTROPIC OCEAN 


Moscow LZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian Vol 17, 
No 2, Feb 81 pp 190-198 


SOKOLOV, V. A. and POMIN, L. M., Imetitcute of Oceanology, USSR Academy of Sciences, 
manuscript submitted 14 Now 79, resubmitted after revision 15 Feb 80 


[Abstract] The authors obtained a numerical solution for the nonlinear problem 

of wind currents in an ocean of constant depth. It follows from the solution that 
the thickness of the Ekman layer varies periodically with an amplitude of about 
20 m. Simultaneously with the development of the drift current, inertial velocity 
fluctuations arise in the form of waves having vertical and horizontal componente 
of phase velocity. The region of existence of inertial fluctuations is propagated 
downward with a velocity of about 10°! om-sec™!. The vertical phase velocity of 
the waves is directed upward and has a value of about 1 cm-sec™! and a length of 
the vertical wave of about 600 m. Horizontally the inertial aves are propagated 
southward with a velocity 4-5 cm-sec™l; the length of the horizontal wave is about 
2-3 km. The period of the inertial waves obtained in the solution ie 207% less than 
ite local value. The parameters of the inertial velocity waves change vertically. 
The mechanism of wind generation of inertial waves in the ocean is related to the 
instability of the Ekman layer arising due to rotation and « companied by an ex- 
change of energy between movements of different scales. Figures 4; references 16: 
3 Russian, 13 Western. 
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UDC 551.466. 31 
NONLINEAR DEVELOPMENT OF WIND WAVES LN A WEAK WIND 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian Vol 16, 
No 9, Sep 80 pp 965-988 


PABRIKANT, A. L., Inetitute of Applied Physics, USSR Academy of Sciences, manuscript 
submitted 21 May 1979 


[Abstract] Taking into account the narrowness of the spectrum of wave numbers gen- 
erated by a wegk wind, it was possible to propose a method for describing wind 
waves. The growth of surface waves in the instability range is Limited by at least 
two mechaniems. The first is related to the inverse influence of surface waves on 
the profile of mean wind velocity and the resulting decrease in the Miles incre- 
ment. This “wind” nonlinearity leads to the formation of a current of the “cat's 
eye” type at the critical level where the wind velocity is equal to the phase velo- 
city of the wave. However, random velocity fluctuations in the turbulent wind dis- 
rupt the “cat's eye” and prevent a decrease in the increment. The second limitation 
mechanism is related to the energy exchange between the wave harmonics due to 


19 














“hydraulic” nonlinearity. Nonlinear effects of thie type can be computed by 
neglecting the influence of the air, that is, by considering the water surface 

to be eamooth. Taking these considerations into account, the author neglects 

“wind” nonlinearity and thereby reduces the influence of air flow on surface waves 
to the exponential instability of these waves, In this approximation different poe- 
sibilities of slightly nonlinear limitation of the growth of a quasimonochromatic 
wave are considered Hoth three= and four-wave processes are taken into account. Aa 
equation is derived for the nonlinear evolution of a deep-water wave near the 
threshold of wind instability. Various aspects of the phenomenon are analysed and 
1e2-5903). Figures 1; references 15: 8 Russian, 7 Western. 


UbC 551.465. 752 


SOME RESULTS OF NUMERICAL MODELING OF LABORATORY EXPERIMENTS FOR STUDYING THE 
STRUCTURE OF AN AIR I'LOW OVER WAVES 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian Vol 16, 
No 9, Sep 80 pp 989-991 


MAKIN, V. K., Inmetitute of Oceanology, USS& Academy of Sciences, manuscript submitt- 
ed 3 Sep 79 


[Abstract] A numerical model of wind-wave interaction formulated by D. V. Chalikov 
(J. FLUID MECH., 87, 561-582, 1978) was applied successfully in modeling a labor- 
atory experiment by R. H. Stewart (J. FLUID MECH., 42, 733754, 1970), who invest- 
igated the kinematics of turbulent flow over monochromatic waves. The computations 
revealed that the model well reproduces the fine peculiarities of flow structure: 
vertical distribution of the amplitudes and phases of wave disturbances of velocity. 
Exploring this problem further, this article gives the results of numerical model- 
ing of still another laboratory experiment (K. Takeuchi, et al., J. FLUID. MECH., 
80, 535-559, 1977), who also measured wave disturbances of velocity under 4 mono- 
chromatic wave, and also a wiique experiment (0. H. Shemdin, et al., J. FLUID MECH., 
WO, 403-416, 1967) in which there was a study of the distribution of the pressure 
created by an air flow neat «he surface of monochromatic waves. The latter measure- 
wente were made in a large aerodynamic channel 25.9 @ in length in which the wave 
producer generated sinusoidal waves with a length L = 655 cm and an amplitude a = 
5.25 em. The water depth was 0.9 @, the phase velocity of the wave was c = 262 cm/ 
sec and the frequency was @ = 0.4 secml. A detailed description of the numerical 
model used for the computations in this article was given by the author in OKEANO- 
LOGIYA, 19, No 2, 1979. Several variants of the computations were mde for a height 
of the boundary layer 300 cm. An increase in the height of the boundary layer leads 
to an increase in the phase shift and an increase in the pressure amplitude. This 
result shows that the structure of the flow is essentially dependent on the thick- 
ness of the boundary layer proper. A table gives data on the components of the 
total energy flux in the water. With an increase in the wind the energy flux to the 
wave increases. Figures 4, tables 1; references 11: 4 Russian, 7 Western. 

[62-5303] 
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voc . 
DISCRETENESS OF REFLECTING BOUNDARIES OF OCEANIC GhUBT 


Moscow DORLADY AKADEMI! WAUK SEER in Russian Vol 256, Woe 2, 1981 pp 392=337 


KOGAN, L. 1, and MALOVITORIY, Ya. P., Southern Division, lustitute of Oceanology ie, 
P. *. Shieshow, Gelendshik, aanuseript submitted W Apr 80] 


[Abstract] A distinguishing characteristic of deep seismic sounding- reflected waves 
method sections obtained under 4 diversity of seiemmgesiogical conditions is the 
absence of extensive reflecting boundaries and the presence of strong diffracted 
waves in the main layers of the oceanic crust below the sedimentary stratum, The 
use of numerow procedures for the processing of qultic anne! seismic records on 
an electronic computer, including D-transformations, has not aade it possible to 
obtain reflecting boundaries with an extent greater than 10-15 ke and eubhoriaontal 
reflecting surfaces with an extent of 2-} km are the principal elements of procese- 
ed time sections obtained by the deep seismic sounding-reflected waves method. A 
review of the literature and analyeie of the different methods employed in such 
analyses made it possible to draw the following conclusions. 1. A statistical in- 
texpretation of such data obtained in different parte of the world ocean made it 
possible to establish the diecretenese of reflecting boundaries in the oceanic 
crust below the sediaentary layer within the limite of zones of spreading etruc- 
tures. 2. The discreteness of the reflecting boundaries of the min layers of 

the oceanic crust is governed by ite block structure. 3. The discreteness of the 
blocks (discreteness of the reflecting boundaries) varies from 2-5 to 10-15 ke and 
is dependent on the rate of formation of the oceanic crust. 4. The blocks are sep- 
atated by heterogeneow ones of dislocations whose nature can be different. The 
most characteristic dislocations are of the wertical fault bench type. 5. In prow 
inees with 4 rapid crustal growth (rate aeore than } cm/year) the gean extent of the 
blocks is 1.0<1.5 te (third layer) and imereases to 2.0-2.5 km for the second lay- 
er. 6. In prowinees with 4 slow growth of the earth's crust the mean extent of the 
blocks is 2.4 te for the second layer and 1.0 ke for the third layer. 7. A detail-~- 
ed statistical analysis of the extent and etructure of the blocks, type of hetero- 
geneity, sones of dislocations and the determination of their relationship to the 
“7 and rate of formation of the earth's crust will probably aake possible 4 con- 
siderable supplementation of existing concepts concerning the genesis of 4‘ fferent 
structural provinces of the ocean floor, in particular, the process of oceanic 
riftogenesis. 6. Statistical interpretation godels, computed for heterogeneous sye~ 
tems, are gost acceptable in an analysis of data from deep seismic profiling of 

the ocean floor by the reflected waves @ethod. Figures 3; references: 13 Russian, 

2 Western. 
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UDC 551,465(261) 


Noseow ORBANOLOGTYA in Russian Vol 21, He 1, Jan-Feb 81 pp 25-29 


reponov, &. 8., GINZBURG, A. |. and ZATREPIN, A, G., tmeticute of Goeancle UBRe 
Academy of Geleneces, aenuscript submitted 26 Dec 79, resubmitted after — * 


— 


|Abetract) Op the basie of the resulte —— — made on the 27th voyage of 
the selentific research ship “Akademi Kurchatov” under the POLINODE program, the 
authors analyse the characteristics of the thermphaline structure in (ey~ 
clonic and anticyclonic) and rings in the Gulf Stream (ware and cold). it ie poe- 
tulated that @, & anomalies, the anomelous distribution of o and pli observed 
in eddies, could be caused by wixing in commection with verti mvemente in the 
cores of eddies or a8 4 result of water exchange between neighboring eddies of 
opposite sign. On the other hand, temperature inversions in the upper layer 50- 
250 @ in Gulf Stream rings in a1] cases are associated with intrusion interlayer- 
ag On frosts separating the cores and ehelie of the rings. A comparison of the 
positions of cold intrusions of anticyclonic and cyclonic rings on the 1,5 diagras 
demonstrates that they are of fundamentally different origin. All the pointe cor- 
responding to intrusions of ware anticyclonic rings lie beyond the limite of the 

, & region characterizing the waters of the rings thempelwee and all the pointe 
of intrusions of cold eyelonic rings lie within thie region. On the basis of the 
position of the intrusions on the 1,8 diagram it can be concluded that the int 
sions discovered on the periphery of 4 were ring constitute an entrainment of 
flow of shelf waters propagating frow the aorth along the 

ring to ite souwthermm periphery. Gold intrusions of cyclonic rings ate encowmtered 
far closer to the center of the ring and consist of the t 
of the core, penetrating into the shell, formed by watere of the Gulf Stream, poe~ 
sibly under the influence of centrifugal forces. Figures 3; references 6: } Rue- 
eian, } Weeterm. 
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UDC 551.463.5 
RELATIONSHIPS BETWEEN SOME HYDROOPTICAL PARAMETERS 
Moscow OXEANOLOGIYA in Russian Vol 21, Wo 1, Jan-Feb 81 pp 51-54 
SHESMSHURA, V. Ye. and FRDIRKD, V. I., Mytrophysical Inetitute, Ukrainian Acad- 


ew of Sciences, manuscript subsitted 9 Oct 79, resubmitted after revision 29 Feb 
60 ) 


[Abetract] Specialists in the Optics Section Marine Hydrophysical Institute UVkrain- 
ian Academy of Sciences have designed an instrument making possible direct deter- 
mination of the | walue, the color index of the water. ite operating principle, 

the measurement method and the resulte of the first investigations were given by 
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m. Ve. Lu, ef ai., in MORBEIVE ClomOPri?, 1SBLeD,, fer 1(72), 1976, tt hee been 
found that there is 4 dependence between the depth of wieibility of @ white diet 
and the color tedes, in wetere with an attenuation index from 0,07 te 0.4 a 

thie correlation ie expressed by the fegression equation 1/1 + A+ 8 We, with 
@ correlation coefficient close te 0,9, Howewer, there wae an inadequate statie~ 
tieal support for thie fieding and therefore the authore felt it wae necessary 
to Carty Out additional investigations. A study wae made of date obtained at 124 
pointe in different regions of the werld ceean, Use wae made of instruments with 
both glese and laterference light Filtere having ganimum wavelengthe in the firet 
case equal te 340 and 440 am and in the seoend case 
change in the depth of wisibility of 4 white doch ene 
of the Black Sea) to 44 @ (southern tropical convergence sone of the ladian Ooean). 
Measurements of "4 (4 = disk) were made both in sunny weather and in the presence 
of clowd covers of different type. Veing these data it was possible te analyse the 
dependence of the colet indes of water on the color of sea water determined using 
the Porel=<Ule eecale against the —— of 4 white etendard disk lowered to 
half the depth of ite dieappearance. sty spectral measurements of 1 were made 
and color determinations were aade. The depth of visibility of the white disk war- 
led from 1 @ (Biack Sea, region of the Danube aputh) to 45 @ (equatorial part of 
the Indian Ocean). These studies revealed that the color indes of water can be ee- 
timated both from the depth of vieibility of 4 white standard disk and fro the 
color of the sea determined using the Porel<UVle scale. in both cases the accuracy 
in a 1 is adequate for solwing 4 number of practical problems. 

(92-5303 





UDC 535. 372:541.14 


it ee Oe ee ee ee 
PHYTOPLARE TON PIGEINTS 


Moscow GREANOLOGIVA in Russian Vol 21, Be 1, Jan-Feb 81 pp 174-179 


DEMT Dov, A. As, BAULIN, ve. Ve. PADEYEN, v. Ve. SHUR, L. As, Physice Faculty, Noe 
cow State University and Physics Institute Siberian Departament USSR —— of Sei- 
ences, manuscript submitted 23 May 80, resubmitted after revision 14 Sep 80) 


|Abetract| The article describes the development of 4 gethod for measuring er- 
tremly low concentrations of phytoplankton pigments in acetone extracts obtained 
from 4 emall volume of an initial sample of sea water and testing of an express 
method for the analysis of the concentrations of chlorophyll “sa” in phytoplankton 
directiy in sea water samples. The basic for geasuremente wae the laser spect ro- 
fluorometry @ethod. The instrument is described (a block diagram ie included) and 
the @ethod is outlined. It is shown thet by using laser epectrofiworometry it is 
possible to measure the concentrations of chiorophyli “sa” and pheophytin “a” in 
initial samples of ses water and in extracts with an error < 20% in regions with 
an extremely low phytoplankton content. Pormulas are derived for determining the 
concentrations of these substances from acetone extracts and initial sea water 
samples. Under expeditionary conditions measurements of chlorophyl! “a” were made 
in the initial samples by an express method in the range 0.1-0.62 yg" liter”! and 
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from acetone extracts in the 0,002-0,62 pe liver"; for this purpose it 
wae sufficient te filter only 2 liters ef eee water (standard methods would 
heave required gere than « liter volume), Pigures 2; references 8) } Ruseian, 
5 Wester, 

(92-5) 


UDC 551.46) 
PSTIMATION OF THE THICKNESS OF THE MAIN OCRAN THERDCLING 
Noscow GREANOLOCTYA in Rusetian Vol 21, Be 1, Jan-Feb 81 pp 1924 


RYARININ, V. £., USSR Hydrometeorolegical Center, aenuseript submitted 22 Feb 80, 
resubmitted after revision 10 Jun 8 


[Abetract] The analytical apdel of cireulation in 4 baroclinic ocean is greatly 
-omplicated by the nonlinearity of the differential equations. The special charac- 
tert of the known solutions — ⸗ it possible to investigate only 4 case when the 
functions describing the horigontal diet ributions of water density at the ocean 
surface and wind shearing stress are related in such 4 way that with « downward 
directed vertical velocity on the lower boundary of the Bkman layer te 
perature drope of f to the east. Thie result ic actually confirmed by observations 
in the region of the eubtropical anticyclonic circulation. In euch a 

‘| temperature eradient with « stipulated wied is dependent on an arbitrary con- 
stant related to the tadex of deerease of temperature with depth. Accordingly, the 
author has found the value of thie constant, leading to a fair agreement with ob- 
servations of both the horigoetal and vertical distributions of water density in 
the cireuleation. The gost important result ie 4 confirmation of the possibility of 
correct description of the vertical and horigontal dietribution of water density 
in the ocean With one and the came walues of the constant ¢. The author thoroughly 
validates the choice of thie conmetent in aepdele of 4 baroclinic ocean with 4 tem 
perature decreasing exponentially with depth. Tables 1; references 16: 7 Russian, 
9 Western. 
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UDC 551.466. 31 
DISPERSION CHARACTERISTICS OF WIND VAVES 


Moscow I7VESTIVYA AKADEMII NAUK SEGR: FIZTRA ATMOSPERY | ORBANA in Russian Vol 17, 
Ro i, Jan 81 pp 39-66 


ZASLAVSETY, M. ML, Inetitute of Goeanology, USSR Academy of Sciences, sanuscript 
submitted 4 Oct 79, resubaitted after revision 26 Feb 60) 


[Abetract] The author's objective wae 4 diecussion of the problem as to the extent 
to which for real wind waves it is possible to accept the ides of their closeness 
to linear free grevitational waves with the usual dispersion relationship 


a = & Ok) · 9) */? 
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(le t@ the aeeeleration of gravity, T te the coefficient of surface tension at the 
wateroale Laterface, sormiteed to water density), The qualitative estimtes pre- 
sented here show that in the spectrum of well-developed wind waves it is possible 
Le expect the presence of two characteristic regions: |) the energy~-carrying com 
ponents of waves, which are close te free linear waves with respect te their die= 
pereion chafacteristicos, 2) short gravitational and gravitational-capillary waves 
whieh with respect te their dlepereion chafacteristice are mre similar to erdin= 
ary turbulence than to linear free waves, It ie therefore concluded that the con= 
eept of closeness of real wind waves to linear free waves quest have a father Limit=- 
ed region of applicability; it can be wed with sufficient reliability only for the 


op ay ~ Se + in the seig@iborhood of the spectral mexiaum and only in 
a 


the case of iclentiy well-developed wind waves. Pigures 2; references 9: 7 
Rupeian, 2 Western. 
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UDC 551,466.61 
PROPAGATION OF LONG WOWLIMPAR WAVES IN A LAYER OF ROTATING FLUID 


Moscow IZVESTIYA AKADEMII BAUK SEGR: FIZIKA ATHOSPERY | GREAWA in Russian Vol 17, 
to 1, Jan-Feb 81 pp 76-81 


SHRIRA, V. 1., Institute of Geeanology, USER Academy of Sciences, manuscript sub- 
mitted 16 Jul 79, resubmitted after revision 26 May 680 


[Abstract] A etudy was aade of eonlinesar gently sloping waves in 4 layer of 
rotating fiuid. An equation is ved which takes into account the sonlinearity, 
dispersion and slight dependence on the transverse coordinate. For plane sovemente 
in the approximation of hydrostatics the derivation of thie equation does not fre- 
quire 4 emaliness of the sonlinesar terme. Plane stationary waves were investigated, 
Se Pop @ critical wave of 4 limiting amplitude. A two-dimensional sonlinear 

Sch eget equation wae derived for describing the evolution of 4 packet of slight- 
ly sonlinear waves. Thie equation describes the effects of automdulation and self- 
focusing of waves, and aleo the collapse of the envelope. It is shown that ali the 
resulte are applicable to the case of internal waves in 4 single-apde approximation. 
Figures 1; references: 10 Russian. 
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upc 551.465 
MODELS OF THE OCEAN IN THE HYDRODYNAMIC THRORY OF LONG-RANGE VEATHER PORECASTING 
Moscow DORLADY AKADEMII BAUK SSSR in Russian Vol 255, Ho 6, 1980 pp 1344-1347 
PUL" 7ENBAUM, A. 1., Moscow State University, aanuscript submitted Ji Jul 0 
[Abstract] In the theory of hydrodyaamic long-range weather forecasting, being the 
central global problem of interaction between the atmosphere and ocean, it is the 


ocean apdel which is least developed, thie being attributable for the apst part to 
the difficulty in taking ite upper layer into accowmt. The author has dealt with 
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@ very elaple opewdimensional case (enemining an equilibrium state of the upper 
layer of the ecoean) in bie earlier studies (DORLADY AN BERR, Vol 255, He 3, 1980, 
vel 255, Me 5, 1980) and aew hae presented « general approach to modeling of the 
entire coean, Ae « siaplification, the @odel does wot take salinity tate account, 
the density of see water being considered « linear function of ite temperature, 
The author defines an upper quasthomegeneous lever, jump layer, seasonal thera 
Cline, @ain thermocline and ehbyeeal layers, it ie aeeumed that the temperature in 
the deep layere te stipulated ae — function of horisental coordinates and is not 
dependent on time, Temperature abowe the deep layers ie stipulated at the initial 
soment in time, The prepesed gethed for computing temperature, the heat flew and 
eurrent velocity in the ocean te based on the vertical parameterization of temper 
ature and essentially tavelvee solution of 4 eyetem of equations including aver= 
aged (for the defined layers) equations of — therm) conductivity and the 
eneray balance equation for turbulence in the upper quasihomegeneouws layer, The 
upper and lower boundaries of the main thermpcliine are stipulated as functions of 
eorieontal coordinates and it ie asewmed that they do not change with time, The 
upper boundary can be selected at the th of penetration of the vertical 
winter cireulation when the seasonal 
Whose derivation is presented here are 
seasonal and min thermpeline and the balance 
quae ihomegeneous layer. The syetem of derived equations ie closed by the equation 
of state (the linear relationship between density and temperature) and the equa- 
tion of horisontel @otion, which can be adopted in different fore in dependence 
on the extent to which allowance ie aade for such factors ae the horisontal ex 
hbange of eeaentum and nonlinear acoelerations. The initial conditions used are 
ome mean climate, the annual variation computed from gean long-term data on the 
ocean ahd the atmpephere abowe it. The andel developed here, in ite different var- 
jants, can be used in solving problem related to long-range weather forecasting. 
rion 1; references 15: 14 Ruseian, 1 Western. 
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voc 910.2 
LAST EXPEDITION OF THR ‘WiTvaz"* 
“oc cow VESTNIK AKADEMII BAUK SEER in Russian Wo 2, Feb 61 pp 118-123 
ARSPNOV, A. A., doctor of geographical sciences 


[Abstract] The final, 65th expedition of the scientific research vessel “Vityar’” 
began on 1) February and ended on 22 April 1979. The expedition had two principal 
obiectives. The firet of these wae 4 eultisided study of abyesal depressions of 
the Mediterranean Sea and the Iberian Basin in the Atlantic Ocean. These studies 
were «a component pert of the extensive scientific program “European Seas Under the 
influence of the Ocean and Continents.” The second objective was the organization 
of ectentific conferences at porte of call for the familiarization of foreign 
specialists with the principal echievements of Soviet oceanclogy. The “Vityas’” 
ves thereby terminating thirty years of research work, aarked by major discover- 
ies in the fields of biology, geology and hydrology. On the 65th expedition there 
were seven detachments: plankton, benthos, nekton, geology, geochemistry, hydro- 
physics, biochemistry. The author of thie article headed the expedition. The 
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expedition’s work wes carried out in deep-water fegions of the Mediterranean and 
in come felatively shallow-water polygons, Thirty-seven stations were occupied, 
at each of whieh lnvestigetions were made of plankton, sekton and benthos, hydre= 
logical observations were made and samples of sediments were collected. During 
the expedition wee was made of bottom trawle, with regular employment of the CID- 
78 hydrescoustic bottom tadicater, Using thie instrument, suepended on the working 
eable of a trawl, it ie possible to carry owt continuous @onitering of the posi- 
tion of the catehing gear relative te the bottom, The GID 78 assisted in regulat=- 
ing the length of the cable whieh wae let owt and in avoiding the jerke and faii- 
ures accompanying thie work in the case of considetable depths. Mase determina= 
tions were ade of compounds of iron, @anganese and sulfur and for the firet time 
under shipboard conditions it was possible to determine selenium in sediments, It 
was possible to ake shipboard determinations of the absolute age by the radiocar= 
bon gethod, Fifty-six abeolute datings were obtained, in particular, it wae poe= 
sible te establish the age of woleanic ash interealations associated with erup- 
tienes of Vesuvius. The hydrophysical detachment made extensive use of the “Aalst” 
probe for continuous registry of the distribution of temperature and salinity 
with depth, An exceedingly uwnifore temperature was observed to 4 depth of 1,000 
® This wae @ result of 4 severe store which raged over the Mediterranean Sea in 
the second half of Pebruary 1979. The scientists presented 4 series of reports at 
selentific centers in Prance, Spain, Portugal, Great Britain and Denmark. Pigures 
2. 
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UPC 551,465.11 
LOCAL PREDICTION OF SYWOPTIC-SCALA CURRENTS IN THE OPEN OCEAN 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSPERY I GREANA in Russian Vol 17, 
Wo 2, Feb 81 pp 162-189 


SEIDOV, D. G. and THIRHAREV, G. N., Inetitute of Oceanology USSR Academy of Sci- 
ences, Ganuscript submitted 26 Dec 79, resubmitted after revision 27 Feb 8 


[Abstract] The authors propose 4 aumerical @odel making it possible to simulate 
_he therm@ohydrodynamicse of open regions in the ocean, the objective being to make 
possible 4a local prediction of synoptic-ecale currents. In a local aodel difficuit- 
ies afise in the stipulation of boundary conditions because there are no natural 
boundaries where traditional conditions can be set. The state at the boundary of 
the region is dependent on the dynamics both in the internal part of the region 
and beyond ite limite. The method for computing boundary conditions proposed by 

1. Orlanski (J. GOMPUT. PHYS., Yol 21, Wo 3, 251-269, 1976) can be used for prog- 
nostic computations for 4 time comparable with the characteristic time of procese- 
es with 4 epatial<temporal scale close to synoptic (several hundreds of kilometers 
and 30-60 dave) in 4 region with spatial dimensions of the same order of magnitude. 
Accordingly, the authore formulated 4 andel of currents in an ocean region with 
open boundaries on the A-plane. In the simplified variant of the model presented 
in this paper bottom topography, vertical diffusion of heat and vertical turbulent 
exchange of gomentum are neglected. The inertial term and horizontal turbulent 
emehange of qgomentum are retained in vertically averaged equations of mtion, 
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serving fer determination of the @ean vertical component of current velocity, The 
sheat component of herleenteal velocity Le computed from geostrophic felationshipes, 
Jeneity te aseumed to be linearly dependent on temperature and salinity, which 
mekes it possible te wee one equation for the balance of mace instead of two bel- 
ance equations, for heat and salt, The @odel wae tested using data from hydrolog= 
jeal surveye in the American MODE emperiment. The article gives preliminary fre- 
sulte of qumerios] prediction of currente in the area. Figures 3, references 1}: 
© Ruseien, 7 Western, 
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UDC 551,466.61 
SOM) NEW SOLUTIONS POR BOSSRY SOLITONES 





Moscow I7VESTIVA ARADEMIT HAUK GEER: FIZIKA ATHOSPERY I GREANA in Russian Vol 17, 
Wo 1, Jan 81 pp 62-87 


neersTov, A. L., Inetitute of Oeeanology, USSR Academy of Sciences, manuscript sub- 
@itted 14 New 79 


|Abetract] The propagation of Roseby waves in the ocean is described by the equa- 
tion for potential vorticity in 4 quasigeostrophic approximation, differing for 
afotroptiec and baroclinic fluids. In thie article the author seeks solutions for 
“ee equations in the fore of stationary waves propagating along the x-axis with 
the velocity ¢ = comet, the Vaiedla frequency is considered constant and it is as- 
sumed that bottom relief changes only in @ meridional direction. After rewriting 
ihe fundamental equations, the author considere solitary Rossby waves, being 4 
recise Solution of these equations. Efforte along these lines have been made by 
uch authore ae M. ft. Stern (J. MARINE wes... Vol 33, Wo i, i-1}, 1975) and 6. R. 
lier] (POLIMODE NHWS, We 62, 7-10, 1979). Here an effort is made to obtain a 
olution of the rewritten baroclinic equation similar to that obtained by Stern 
ond Plierl, but then improve on their results. The shortcomings of earlier studies 
te soted and corrections are introduced. In addition, the experimental resul te 
oDteined by Dawis-Acrivos (J. FLUID MEGI., Vol 29, Ho 3, 393-608) are considered 


porteable to planetary waves. Pigurese 2; references 5: 2 Russian, } Western. 
86-5 903) 








UDC 551.466 
RPPECT OF HIGH ORDER WONLINBARITY ON THERE WAVE MLSONANCE PROCESSES 


Moscow IZVESTIYA AKADEMII HAUK GOGR) FIZIKA ATHOSPERY | GREANA in Russian Vol 17, 
Ne 1, Jan 81 pp Bh 94 


GOMCHAROV, V. V., lnetitute of Oceanology, USSR Academy of Sciences, ganuscript sub- 
mitted li wow 79 


[Abetract| In problem of nonlinear propagation of waves of any nature an important 
role is played by three-wave resonance processes! decay instability, wave genera~ 
tion, energy transfer in the epectrum, ete. Accordingly, one of the problem in 
the nonlinear theory of waves ie detection of resonance wave triplets and computa~ 
tien of the process of interaction among them. In the approximation of slight non- 
linearity ao allowance ic weually @ade for the interaction of high orders (four- 
wave, etc.) because three-wave interaction already takes place in 4 quadratic ap- 
promimation, and accordingly, should be more rapid. The characteristic velocity of 
the latter te proportional to the saplitude of the waves, whereas for a four-wave 
phenomenon — proportional to the equare of amplitude. However, as indicated in 
thie paper, under some conditions three-wave processes will transpire slower than 
[our@-wave processes even in the case of quite emall wave amplitudes. The author 
jointly considere three- and four-wave resonance processes in wave nonlinear inter- 
action probleme. In the general case of interaction of three waves it was possible 
to find the condition for the amplitude of a high-frequency wave when decay instab- 
tility does not develop. The possibility of existence of this phenomenon in real 
Situations is demonstrated in the example of interaction of surface and internal 
waves. [it is also shown that third-order nonlinearity may serve as 4 stabilization 
mechanics in the parametric excitation of waves. Pigures 4; references 5: 4 Russian, 
| Weetern. 
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UDC 551.463.5:535. % 


METHOD FOR COMPUTING BRIGHTWESS AT GREAT OPTICAL DISTANCES FROM RADIATION SOURCES 


Mescow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSPERY I OKEANA in Russian Vol 17, 
No 1, Jan 81 pp 102-105 


DOLIN, LL. &., Iastitute of Applied Physics, USSR Academy of Sciences, manuscript sub- 
mitted 6 Jul 79, resubmitted after revision 5 Mar 8 


[Abstract] The article describes 4 method for computing brightness at great optical 
distances from radiation sources. It is aseumed that 4 homogeneous turbid medium 
fille the half-space 2>0 and radiation with the brightness Bp(n) is incident on 
ite boundary from the outside. It is known that at an adequate distance from the 
boundary (2> 29) the brightness field in the medium (with the scattering index O > 
0) aseumes the fors 


Biz, mn) = Ae * *D( ps), 








where the @ parameter (deep index of Light attenuation) and the D( MM) diagram (deep 
body of brightness) is net dependent on and are determined by the optical char 
acteristics of the wedim, h = cos 6, the angle between the direction of 
sighting (n) and the e-axnie, The author demonstrates that if the D diagram is high- 
ly anisotropic the amplitude factor A can be extremely siaply expressed through 
bo(n) and D( yi), without recourse to computation of the brightness field in the 
layer of the medium 0€ 2449. An asyeptotic expression is derived for the bright= 
nese field of a point rectional source, This expression aleo makes it pos= 
sible to write a general expression for the asyaptotic behavior of the brightness 
field of arbitrary sources distributed in a limited region in space. Figures 2) ref- 
erences 17: 15 Russian, 2? Wester. 

| 66-5303) 


UDC 551.465 
MODEL OF MESOSCALE CIRCULATION IW THE OPEN OCRAN 
Moscow OKEANOLOGIYA in Russian Vol 21, Wo 1, Jan-Feb 81 pp 5-11 


WEYELOV, I. A, and CHALIKOV, D. V., Leningrad Division, Institute of Oceanclogy, USSR 


yay Sciences, sanuscript submitted 10 Oct 79, resubmitted after revision 
2 Apr 


|Abetract] The authors describe a numerical aodel with a high resolution intended 
or the reproduction of synoptic eddies in the ocean and the preliginary results 
»f computations. The aodel is based on the primitive equations of dynamics, taking 
into account horizontal and vertical turbulent exchange of somentum and the density 
transfer equation. The source of available potential energy is the nonuniform die- 
tribution of the flux of masse at the ocean surface. A solution method which filters 
surface gravitational waves is described. The results of godeling of mesoscale cir 
culation over a prolonged time interval ate presented and information is given on 
the principal energy transitions and the qualitative characteristics of the dynamic 
regime. Figures 3; references: 1 Western. 
| 92-593) 
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LABORATORY MODELING OF DEEPENING OF A MIXED LAYER OF FLUID 
Moscow OKEANOLOGTYA in Russian Vol 21, Ho 1, Jan-Feb 81 pp 45-50 


KREYMAN, K. D., Leningrad Hydrometeorological Institute, manuscript submitted 16 
Jan 80 


[Abetract] The principal content of this article is the results of laboratory ex- 
periments using different principles for the generation of turbulent energy in an 
investigation of the process of formation and fluctuations of the characteristics of 
a mixed layer of fluid in dependence on its initial strati’ cation, heat flow from 
the surface and intensity of @ixing. The modeling of the diffusion mechanism of 
mixing was carried out using an apparatus close in ite design to that used in the 
experiments of Turner and Kraus, but the source of the turbulence generated in 4 











water-filled tank seasuring 0.3 « 0.3 « 0.8 @ was not 4 grid, but 4 perforated 
plate. Plates with a thickness of 0.25 om with a diameter of the openings 0,85, 
1.0 and 1.15 em were weed in the experiments. The distance between the centers of 
the openings in all the plates was the same: 1.5 om. The frequency and amplitude 
of the oscillations of the aixing plate was @onitored using 4 special electronic 
device, The design of the apparatus made possible an arbitrary change in the fre= 
*2 of plate oscillations in the range 2,.4-9.0 He with a constant amplitude of 
-8 om, The heat flow from the surface was simulated using electric grid heaters 
which were sunk directly under the perforated plate. In the analysis of the re- 
suite of laboratory experiments the heat flow fed into the basin was considered 
uniformly distributed over the area of the horizontal section of the tank and pro- 
portional to the power scattered on the heating elements, which was determined 
from the etrength of the electric current and the voltage measured in the circuit 
of these clengnte. The heat flows in different experiments varied in the range 
(0, 2=1,2)+10°? eal-cm2-see"l, The geophysical applications of the Laboratory ex 
periments are discussed. The resulte indicate the feasibility and desirability of 
using Laboratory apparatus for the apdeling of regional hydrometeorological situ- 
ations. Figures 5; references 10: 4 Russian, 6 Western. 
| 92-5303) 


UDC 534. 24¢537.876.23 
REFLECTION OF PLANE WAVES FROM A STRATIFIED HALF-SPACE 
Moscow DOKLADY AKADEMII WAUK SSSR in Russian Vol 255, No 5, 1980 pp 1069-1072 


GOODIN, 0. A., Institute of Oceanology, USSR Academy of Sciences, manuscript submitt- 
ed W Jul 80 


[Abstract] Different methods have now been found for obtaining precise solutions 
of the problem of reflection of a plane wave from continuously stratified media 
for a considerable number of specific laws of the dependence of properties of 

the medium on the Cartesian coordinate 2 perpendicular to the layers. In this ar- 
ticle the author proposes 4 new approach which aakes possible a unified examina- 
tion of an extremely broad class of inhomogeneous media. The problem is formulated 
as follows, Assume that homogeneous and layered-inhommgeneous half-spaces bound on 
the plane « = 0. When «<0 the medium is homogeneous and the wave number is equal 
to ko. A monochromatic plane wave 


exp 1( Ex +i kg - $22) 
is incident from 4 homogeneous half-space. The field in the inhomgeneous sedium 
2 ae ae # (x,2) = Fi (2)exp iSx, 2>0. (1) 








The Di) function then satisfies the equation 
Sie) + (e? (2) - 62) = 0. (2) 


The physical sense of the # and K parameters is considered for: 4) an acoustic 
case; 6b) in an electromagnetic case, when E lies in the plane of wave incidence 
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(vertical polarisation); ¢) im an electromagnetic case when E is perpendicular 
to the plane of incidence (horizontal polarization). le is assumed that (2) has 
at least one Limited solution. A reflected wave appeara as a result of the effect 
of the inhomogeneous medium on the incident wave. If the @(2) function is found, 
the reflection coefficient is found, Then it is possible to proceed directly to 
finding the field in the inhomogeneous medium, A series of formulas is derived 
whieh give the reflection coefficient for a plane monochromatic wave for any K2 (2) 
profile. le ie shown that it is possible to construct 4 multiparameter family of 
profiles for which the problem is solved precisely. The application of this ap- 
rien is illustrated in a epecific example. References 13: 7 Russian, 6 Western. 
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UDC 551,465 
MODELING OF THE UPPER LAYER OF THE OCEAN 
Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 255, No 5, 1980 pp 1080-1084 
PEL’ ZENBAUM, A. 1., Moscow State University, manuscript submitted 31 Jun 80 


[Abstract] Laboratory modeling of the upper layer of the ocean was undertaken in 
a study by L. H. Kantha, 0. M. Phillips and R. S. Asad, J. FLUID. MECH., Vol 79, 
No 4, 753, 1977, They investigated purely dynamic entrainment in a two-layer fluid. 
the method for processing observational data in this experiment was the same as in 
an earlier experiment by H. Kato and 0. M. Phillips, J. FLUID MECH., Vol 37, No 4, 
043, 1969, carried out using the same laboratory apparatus, but with a continuous- 
iy stratified fluid below the upper quasihomgeneous layer. In this article the 
author makes full use of these studies, aleo drawing upon the work of L. N. Kantha 
(OCEAN MODELING, No 25, 8, 1979), BE. 3. Krause and I. S. Turner, TELLUS, Vol 19, No 
i, 98, 1967, and BE. L. Deacon and E. K. Webb, THE SEA, Vol 1, 1962. The author 

has integrated and developed all this work. On the basis of similarity theory, 

the results of laboratory experiments and observational data directly under nat- 
ural conditions it was possible to arrive at a final one-dimensional integral mod- 
el of the upper layer of the ocean. Figures 4; references 6: 1 Russian, 5 Western. 
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UDC 551.463 


TRANSFORMATION OF THE Tg WAVE FIELD IN A DEEP SECTION BY THE ILSOCHRONAL METHOD 
Moscow OKEANOLOGIYA in Russian Vol 21, No 1, Jan-Feb 81 pp 160-165 


MOSKALENKO, V. N., Southern Division of the Institute of Oceanology, manuscript 
submitted 26 Nov 79, resubmitted after revision 6 Jun 80 


[Abstract] The isochronal method is well known in seismic prospecting. In the form 
of ray diagrams it has been used in manual methods for the processing of seismic 
data. Analog apparatus has been developed for the processing of data from contin- 
uous Selemic profiling by the isochronal method. This article gives the results 
of mathematical modeling of the isochronal method which, depending on the adopted 
velocity model of the medium, determine the region of applicability of different 
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methods for transforming the wave field into a deep section. Specifically, the 
author considers methods for transforming the wave field Tp) obtained by single- 
channel seiamic profiling. [Tp ie the wave field of meet reflected raya.| Two 
types of model of the medium * examined, Por a gradient half-space it is shown 
that with ite replacement by a medium with a constant velocity or by a medium with 
an arbitrary law of velocity distribution with depth, but with circular ‘sochronal 
lines, the transformation of the wave field introduces great distortions into the 
deep section. An approximate method is proposed for constructing isochronal Lines 
with allowance for change of velocity in the section which introduces distortions 
rea — than Vi. Pigures 2; references 6: 5 Russian, 1 Western. 


UDC 551.466, 31 
SELP-SIMILAR SPECTRA OF WIND WAVES IN THE HIGH-FREQUENCY REGLON 


Moscow LZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian Vol 17, 
No 1, Jan 81 pp 50-58 


BARENBLATT, G. IL. and LEYKIN, I. A., Imetitute of Oceanology, USSR Academy of Sci- 
ences, manuscript submitted 28 Dec 79 


[Abstract] The first self-similar spectra of wind waves were obtained by 0. M. 
Phillips. He etated that the decisive parameters of the frequency spectrum § of 
gravitational waves are the BintS, cor and acceleration of gravity g. The ex 
pression derived was § = where 8 is a wniversal constant. The frequency 
spectrum for the case of L, ae montages waves was obtained by V. Ye. Zakharov 
and N. N. Filonenko in the form $~ 5! where Pf is the specific intensity of 
energy transfer from the wind to the waves. " Baperiesntel data of recent years 
revealed considerable deviations of the frequency spectra from the Phillips de- 
pendence. It was established that the value of the & parameter, which should be 

4 wiversal constant, in actuality is not constant for different wave formation 
conditions and can differ by an order of magnitude or more. A still stronger dif- 
ference between the experimental spectra §(@) and the Phillips expression was dis- 
covered in an investigation of the high-frequency interval of the spectra. Experi- 
mental studies also reveal deviations from the Zakharov-Filonenko spectrum. Accord- 
ingly, on the assumption of an incomplete self-similarity of the wind wave spectrum 
with respect to the dimensionless parameter up~/g (ug is wind velocity, wis fre- 
quency, g is the acceleration of gravity) the authors obtain a new form of the 
self-similar spectrum of wind waves in the equilibrium interval. The proposed 
spectrum takes in the Phillips and Zakharov-Filonenko spectra as special cases. 
Figures 2; references 18: 12 Russian, 6 Western. 
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UDC 551,463.26 
SOUND SCATTERING BY MULTISCALE [NHOMOGENEITIES OF BOTTOM MATERIAL 
Moscow OKEANOLOGIYA in Ruseian Vol 21, No 1, Jan-Feb 61 pp 42-44 


IVAKIN, A. N., Acoustics Institute, USSR Academy of Sciences, manuscript submitted 
3 Jan 80 


[Abatract) Yu. Yu. Zhitkowekiy (1ZV. AN SSSR: FIZIKA ATMOSPERY | OKBANA, Vol 4, No 
5, 567-571, 1974) examined sound scattering by inhomogeneities of absorbing bottom 
material and derived an expression for the coefficient of backscattering of sound 


by the bottom 
tm = (m in X)/2 9, 


where % is the glancing angle of an acoustic wave on the bottom; Bis the absorp- 
tion coefficient; m is the coefficient of volume scattering of sound in bottom 
material. Experimental investigations in shallow-water regions of the ocean indi- 
cated that m approximately to glancing angles 40-50°, and in some cases in the 
entire range of angles, conforms to a definite law, but at the same time it is not 
dependent on frequency in a broad frequency range (from 1 to 100 KHz). In thie ar- 
ticle it is shown that this effect can be caused by the multiscale character of 
bottom inhomogeneities. A mdel of absorbing underwater ground is proposed which 
explains the absence of a frequency dependence of the coefficient of backs catter- 
ing of sound by the bottom in shallow-water regions. The model takes into account 
che anisotropy of inhomogeneities. The article gives a comparison of the experi- 
mental and theoretical angular dependences of the backscattering coefficient and 
there is found to be a good correspondence in the entire range of angles. Figures 
l; references 8: 4 Russian, 4 Western. 
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UDC 551. 463(260) 


PROGRAM FOR THE COLLECTION OF OPERATIONAL AND NONOPERATIONAL INFORMATION ON 
TEMPERATURE OF THE WATER SURFACE IN THE WORLD OCEAN (REVIEW OF FOGE MATERIALS) 


Moscow OKEANOLOGIYA in Russian Vol 21, No 1, Jan-Feb 81 pp 150-153 


ROMANOV, Yu. A., Inetitute of Oceanology, USSR Academy of Sciences, manuscript sub- 
mitted 28 Jan 80 


[Abstract] This review describes the program for the collection of observational 
data on temperature of the water surface during the FPOGE period. Information is 
given on the accuracy and quantity of observational data on temperature of the 
water surface from ships, buoys and satellites. The flow of information in opera- 
tional and nonoperational regimes is examined. The greatest volume of observations 
is from voluntary ships which make en route meteorological observations four times 
a day. There are now 7370 such ships, of which about 40% are usually at sea. These 
observations are distributed very nonuniformly over the earth, being concentrated 
for the most part in the middle latitudes in the northern part of the Atlantic and 
Pacific Oceans. Some information is received from six weather ships, and 4 small 

















quantity of tafermation te feecetved from sclentific freseareh ships, All thie tn- 
formation te eeded and transmitted by fadico te 120 port fadic stations and free 
there through the globel telecommunications system to ational meteorological cen 
tere, There these date are used for compiling operational weather mape after which 
they are reduced to magnetic tape and sent to the data center at Obninek in the 
VBS, During the POOF period considerable taformation on water surface temperature 
in the southern hemi re between 29 and 65°86 ie being provided by 300 drifting 
buoys, Rach 40-60 see the buoye tranemit signale which are received by the TIROB<n 
satellite, Prom the satellite these signals are transmitted through four ground 
tracking stations te the WOAA center in Maryland and from there are felayed to the 
Toulowsee data processing center in France, There these parametere are converted in- 
to watet surface temperatures, coded and through the global telecomeunications sye~ 
tem are foucinely sent to the national @eteorological centers, Two meteorologs.! 
satellites give daia on water surface temperature, The Meteosat and GMB sate lites 
catty scanning radiometers and sake measurements in the tropical sone 45°N-45°S 
with an accuracy Of #1°C and 4 resolution of 5-7 km, The satellite signals are 
received by ground «tations at Darwsetadt and Tokio, There they are converted into 
temperature values, coded and routinely tranemitted to the national meteorological 
centers through the global telecommunications system. Thie is but an overview of 
the data collection syetem, which ie considerably gore comlex. Figures 1; refer- 
ences; 5 Western, 

{92-503} 
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UZAER MY DROSETSMDLOGIST ON RARTWQUAKE RESEARCH 
Moscow MOSCOW WEWS in Bnglieh Mo 48 (Dee 7-14), 1980 p 10 


[Article by Elparid Khodshayev) 


[Text ) People in the Ukraine were warned in advance of an earthquake of force 4.5, 
although ite epieenter wae far off in the Tien Shan Mountains. 


The Institute of Seiemology of the Academy of Selences of Usbekietan has pioneered 
the study of the phenomena heral‘ing earthquakes. Institute etaff are able to fore- 
cast up to two-thirds of the underground tremore, aaking it possible to take time- 
ly safety measures. 


“Vafortunately, we have not fully waravelled the enigma of the origin of earth- 
juakes," said hydrosetemology department head Abdumubdi Sultankhodshayev, Corres- 
ponding Member of the Academy of Sciences of Usbekistan. “But we can say when 4 
shift of the earth's crust will cecur, although we are not eure of ite epicenter. 


“Research and development at our Institute — established after the 1966 earthquake 
which destroyed Tashkent ~ proceeds along three main lines of study. Firet, the 
identification of the precursors of earthquakes and forecasting. Second, the drav- 
ing up of selemic sones for Usbekisten. And third, the automation of seiemic obser- 
vation. 


“The Inetitute has three geodynamic testing grounds, each something like 4 rough 
cirele of 350-400 square kilometers. The instruments installed aonitor the planet's 
tectonic activity. Besides, every region of the Republic has ite forecasting sta- 
tions which follow the changes in the earth. The Institute has developed a4 hydro- 
seismological method of studying the gae-chemical content of subterranean waters.” 


Q: Simee you are one of those who eade the discovery, can you epeak in greater de- 
tail about it? 


At The subterranean hydrosphere — the area of epread of water in 4 liquid state 
in the earth's crust — extends down to 20-30 km. More than 807% of all the world's 
earthquakes originate at these depthe. The pores and fissures of aountain rock, 
which mikes up the larger part of the envelope of the earth's crust, are filled 
with water. Therefore, water should be viewed as 4 component of the environment of 
seismic processes, as geophysical studies have indicated. It was noted that quite 

















a while prier te the Tashkent earthquake the helium and faden in the thermomineral 
water had weticeably inmereased, By @id- 1965 it had Fleen to alapet double the ser 
mel level, but had stabilized by that Geteber, Then shortly before the earthquake 
we recorded 4 sharp drop in content, 


QO: What happens in the earth's crust just before an underground tremr’ 


Ai Energy slowly accumulates close to the epicenter of the leminent earthquake, 
the pressure iacteases and frock sicrepores are ruptured, Thie opene up the gates 
to the previously isolated inert gases and they are able to reach to subiettanean 
watere in imeredible quantities, This te why we have concluded that ariceian waters 
should be regularly analysed. Thie le why we have set up the testing grewde and 
why we are building the forecasting stations, We hawe discovered import mt repet= 
itive patterns, such ae the fact that the helium concentration in subterranean 
waters increases by 4 factor of 10-12 and the radon concentration by « ‘actor of 
4 in the period preceding 4 strong underground tremor. The concentration of other 
gases, such a6 argon and fluorine, alee increases. And the ratio of the Leotope 
content of other elemente changes. 


Q: le the hydreseiemological gethod used eleewhere’ 


At Yee, it has been adopted by scientists in the United States, Japan, France, 
italy and Yugoslavia. 


This method is not the only one. We are trying to find if there is 4 definite re- 
lationship between the changes of the gagnetic field and elect romgnetic pulees 
and earthquakes. Some findings indicate that there ie 4 relationship. At the lte- 
stitute we have an astrogeodetic group which ie using the astrophysical method to 
try and corroborate Wegener's hypothesis about the drift of continents, 4 hypo-~ 
thesis which ics aore than 3 years old. What we want to find owt is thie: if 
there ie a drift, ie it in any way related to the development of seismic procese~ 
eo) 


Waturaliy, if the search for the phenomena heralding underground turbulences is 
to be successful, seiemologists froe different countries will have to work to- 
gether. 

[iP) 
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NOM METHOD POR EARTHQUAKE PREDICTION 
Kiehinew SOVETSEAYA MOLDAVIVA in Russian 20 Jan 81 p 4 
|Article by V. Oweharew] 


[Text] Seviet geochemiete have discovered an unexpected effect which makes it poe- 
sible to predict earthquakes, On the basic of experiments in the seiemically ac- 
tive regions of Central Asia they have established 4 dependence between the con- 
centration of mercury vapors entering the ateoephere from the earth's crust and 
mechanioal etreeses in ite deep layers. 


"The way which led us to today's conclusion reminds we of 4 scientific detective 
etory,” said Yu. Stakheyev, senior ecientific epecialiet at 

aboratory at the Geochemical Inetitute USSR Academy of Sciences. “Me tee 
gave we the firet bint for developing the idea. Ie the past they heave been found 
to contain an cxeeedingly @ercury content. Thie fact, Which is 

the ‘mercury paradox,’ especially eurpricing: indeed, in terrestrial rocks 
the quantity of thie element te 4 thowsand times lees. But logically these we 
should be wery close: we hawe aseumed the gercury content in meteorites to be 
aean coemic valve.” 






"We obtained still stranger resulte when proceeding to an analysis of lunar ground 
returned to the earth, It wae found thet ite sercury content wae still less than 
in terrestrial rocks.” 


“During work with lunar ground geochemists encountered an 
wae found that upon contact with the earth's ataoephe 
abeorb @ercury from it. The thought arose: do aeteori 
bo they abeorh aercury from the air when they are 
collections’ Meteorites are 4 conveniest object for « 
dates of their fall on our planet, finding and arrival at 
Such regietry began 100-150 years ago. On the basis o 

tics it wae possible to detect « dependence of the gercury content in meteorites 
on the time of their presence on the earth. it wae found that at the tiae of fali- 
ing almost 411 the emiesarics of epace had an identical low sercury content.” 


# 
ei! 
i 


* 
r 


- 
| 


“However, the following question remained open: why is the g@ercury content so low 
in terrestrial samples? And it wae found that the again gases of gercury does not 
lie im the earth but continwously circulates. Arriving from the depths of the 











planet, tt passes through the rocks, entere the atmosphere, then ie washed from 
it by tains, enters the rivers aad then the aed t oe 
eure to it Later te eet entirely clear, but if one veo 
drift hypothesis, later tt ean penetrate under the continen 
it undergoes the wext natural eyele, Duriag the Lifetiae of the planet thie evi- 
deatiy has eoourred were than once,” 


"At the same time it wae established that the flux of sereury vapors changes with 
time, In partioular, @ l4a-day periodicity wae regietered which we attributed to 
lunar tides. Indeed, tides exist set only im the eoean, but in the earth's crust 

as well, During the ‘high’ tide the earth's crust ie slightly compressed, whereas 
during the ‘ebb’ tide tt ie additionally dilatated, It was postulated that these 
petiodic compressions and dilatations, in general aegi le in comparison with the 
total pressure in the earth's crust and espectally ia depthe of the planet, ex 
ert an influence on the intensity of mereury flames. But if thie ie eo, then the 
accumulating @echanical etreeses in the crust gust aleo exert an influence on 
changes in the flux of gereury vapors, Since the acoumlation of stresses precedes 
ah earthquake ~~ @ jumplike release of stresses — the regietry of the flux of mer 
cury vapors can be used for the early prediction of earthquakes.” 






“The hypothesie of the ecientiete was confirmed, tn 1979 they carried out 4 series 
of experigente in Dushanbe, and in the past — in Prunse. Using the atonic-absorp- 
tion photometer created at the institute, aaking it possible to detect ultraemall 
quantities of gercury, it wae possible to geasure ite content at two levels: in 
the subsurface borehole water and directiy in the gas flow from the crust. Seiemic 
stations simultaneously registered the treapre. And here was the result: four days 
prior to the earthquake the @ereury content ae 4 rule clearly dropped and then in- 
« teased, 


“Researchers are not being hasty with their conclusions. The method which they have 
proposed for predicting earthquakes has proven to be 60-70% correct for the time 
being. In addition, the reeulte were based on observations during those periods 
when the intensity of the underground tremere did not exceed two-three scale unite. 
However, we are eure that the use of the discovered pattern, together with exiet- 
ing geophysical a@ethods, in the iamediate future will already make it possible to 
mke predictions with 4 probable success of 70-807.” 


“Such searching ecientific thought led researchers from 4 study of seemingly rempte 
cosmic myeterice to the discovery of new possibilities in the single-handed combat 
between aan and terrestrial forces.” 
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MAGHETIC FIELD ORBRRVATLONS IN ANTARCTICA 
Moscow LAN INEROVE DRANYA in Russian 18 Jan Bl p 4 


[Articole by A. Amirthanyaen! 


[Abstract] Selentiete of the Inetitute of Terrestrial Magnetion, lonoephere and 
Radic Vave Propagation have participated in ai] 25 Seviet Antarctic Expeditions. 
Anteretion te the site of the south geomagnetic pole, the place where the lines 

of feree of the earth's gagnetoephere, which te in active contact with cosmic plas- 
t and the taterplanetery q@agnetic field, conwerge. At the pole the gagnetoephere 
is constantly in — dieturbed state. Thie ie registered by the sensore of 10 auto- 
matic @agpetic variation stations that have been inetalied along the route from 
Nirayy te the pole. The efforte of imetitute researchers have been directed to 
study of magnetogram: registered by aumanned inet rumente which can operate for a 
veart. Lech magnetogram gives the gagnetic field wariations for the year at the 
particular place. tt wee establiehed long ago that magnetic field date rapidly be-~ 
come out of date due to constant changes. Wo other field ic characterized by such 
sharp variability. The earth's magnetosphere experiences changes in the course of 4 
day and even an hour. That ie why four expeditions of institute poler workere 

have inetalled etations in Antarctica at 4 distance of 150 ke apart. The data 

which they hawe obtained will aeke it possible to wmderetand the changes in die- 
turbances from the geomagnetic pole to the auroral sone. On the next expedition 
polar epecialiete will seek owt the qgagmetic recorders which have been exposed 
during the preceding year. When the sledge-tractor train locates the inet ruments« 
the recerd ie removed and sew file ie loaded, power source and electronic compon= 
ents are replaced. Experimental data from the last Sowiet Antarctic expeditions 
are now being processed in the laboratory of the Imetitute of Terrestrial Magnet - 
iem, lonoephere and Radic Wave Propagetion. These inwestigations are making it 
possible to compile gore precise eaps for cosmenaute and seamen, fliere and geol- 
ogiete. 

[80-5 3) 

















UDC 550, 8316592, 546 
DETERMINATION OF A CONTACT SURFACE FROM PROCESSING OF GRAVIMETRIC DATA 
Moscow LEVESTIVA AKADEMI! NAUK SOBR) FIZIRA ZEMLI in Russian Wo 1, 198) pp Mets 


SHUL'MAN, 1. 1., UBGE Petrolews lndustry Ministry, All-Union Belentific Research 
institute of Organisation, Control and Reonomice of the Petrolew: and Gas ladustry, 
@anuscript subeitted 17 Ape 


|Abetract] Methode for solving laverse problem in gravimetric prospecting based 
of 48 examination of hydrodynamic problem tnavelved in determining the interface 
between two fluide were defined in earlier articles (V, L. Dagilev, 17V. AN BSGR, 
FIZIKA TEL, Ho 7, pp 45), 1978; ¥. L. Damilow and I. 1. Shul'man, IZV. AN S8RR, 
PIZIEA 2EMLI, Bo 1, pp 94-104, 1980, DOKL. AN SEER, Vol 250, No 1, pp 62-66, 1980). 
The resulte of solution of apdel examples cited in the latter two articles are evi-~- 
dence of the effectiveness of the proposed agethods. This article represents 4 con- 
tinuation of the author's earlier work and an application of the results. te par- 
ticular, the defined procedures are applied to solution of the problem of detersin- 
ing 4 contact surface. Dissipative hydrodynamic processes in 4 porous sedium are 
considered, Algorithms and finite-difference schemes are proposed for solution of 
the corresponding Cauchy probleme. The article gives the results of solution of 
model probleme further illustrating the effectiveness of the proposed methods and 
the possibility of using thee in an investigation of petroleum and gas-bearing 
ert rt on the basie of gravimetric data. Figures 4; references: 16 Russian. 
5) 





wc 5390.837.6 


WUMERICAL INVESTIGATIONS OF THE RESOLUTION OF DEEP FAULTS BY THE NACHE TOTELLURIC 
SOUNDING METHOD 


Moscow IZVESTIYA AKADEMII HAUK SSSR: FIZIKA ZEMLI in Russian Wo 1, 1981 pp 45-54 


DMITRIVEV, V. 1. and MERSHCHIKOVA, W. A., Computation Center, Moscow State Univer- 
sity, manuscript submitted 26 Mar 60 


[Abstract] Magnetotelluric sounding is weed extensively in exploratory geophysics 
and in deep geophysical investigations. The resolution of the NTS mgethod has been 
used for the apet part for etratified aedia and aedia containing 4 layer of vari- 
able thickness. However, it is of great interest to probe aedia containing deep 
faulte. In theoretical investigations of the possibilities of the aagnetotelluric 
and gagnetovariation sounding aethods applicable to the study of deep faults it is 
@ convenience to use 4 aodel in the fors of 4 three-layered aedium containing «4 
well-conducting inhomgeneity in the fore of 4 sarrow vertical insert (stratus). 
in thie article the authors aake atal investigations of the dependence of 
impedance and the vertical component of the magnetic field on different parameters 
describing 4 fault apdel. it is shown that it is possible to determine the basic 
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patemetere felative to which the magnetetelluric seunding method has an adequate 
resolution, Then it te shown that by computing the electromagnetic field in the 
deseribed model it ie possible to detect the influence exerted on the magnetotel~ 
luric fleld by deep inhomgeneities (faults), whieh constitute « vertical conduce~ 
ing etratum, The disterting tafluence of deep inhomgeneities on the magnetotel~ 
luric sounding curves ie ganifested for the apet part at low frequencies. An ex- 
ception te deep sections for which the sedimentary cover screens the field and the 
fault ie traced on the impedance curves at high frequencies. Although the resolu- 
tion of the NTS method te low in determining the extent of a deep fault, MTS data 
ean be used in ascertaining the depth of plunging of 4 stratum distorted by 4 deep 
fault. Figures 5; references: 2 Russian. 

[84-503] 


MODELING OF THE RADIAL GRADLENT OF CONDUCTIVITY IN LOGGING PROBLIDG 





Novesibirek GROLOGIYA | GROFIZIKA to Russian Wo 6, Aug 80 pp 96-100 


ANTONOV, Yu. §., and KRIVOPUTSRIY, V. 5., Inetitute of Geology and Geophysics, 
Siberian Department, USSR Academy of Sciences, manuscript submitted 16 May 79 


|Abetract] The penetration of a stratumcollector by the drilling of a borehole 
filled with @ud on 4 water base can be accompanied by the penetration of filtrate 
‘oto the stratum, With a different mineralization of the @ud and stratum fiuwid 
the resistivity or conductivity of the stratum around the borehole changes 46 4 
result of the total or partial expulsion of the fluids in depth. in this case a 
sone of transition from the resistivity lewel in the scoured part of the stratum 
to ite satural value is formed between the expelled fluid and the penetrating fil- 
trate. The transition {rom one walue to another can change smpothiy and be approx- 
imted either by « straight line or a second-order curve with a different siope to 
the stratum strike. Such an approxiaation ie evidently correct for homogenecow 
water=bearing of gas and petrolewe-bearing collectors. However, in some cases the 
‘rane ition sone can be complicated by an anomelowsly increased conductivity due to 
he aceumulation of highly @ineralized stratum water in front of the penetrating 
iitrate front. If the permeability of the etratum is radially isotropic around 
the borehole there can be formation of an “annular” sone coaxial with the bore- 
ole. The radial anisotropy of permeability creates conditions for the appearance 
‘f gones of penetration of an ellipsoidal configuration around the borehole. ia 
thie article it is shown that for probleme in electromagnetic logging, especially 
sigh=frequency induction isoparametric logging (HFIIL), useing frequencies up to 
iS million He, it is desirable to investigate and validate the equivalence of 
wdele with @ empoth transition sone and aeodels in which the transition sone is 
represented by a cylindrically layered distribution of conductivity. Accordingly, 
for MFLIL apparatus, based on meacurement of the relative characteristics of the 
electromagnetic field of a vertical gagnetic dipole, the investigation of the ra- 
‘ial characteristics of probes and computation of media for interpretation of the 
results of measurements can be carried out on the basis of idesliszed cylindrically 
layered aodelse. Pigures 4, tables 3; references: 11 Russian. 
(53-53) 
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STATE GRODETLC SERVICER IN THE TENTH FIVE-YEAR PLAN 
Moscow ZEMLYA | VOERLANNAYA in Russian Wo 1, Jan-Feb 81 pp &10 


RABHIN, L. Av, Candidate of technics] sciences, firet deputy head of the Main 
Administration of Geodesy and Cartography 


[Abstract] With respect to the astrogeodetic (let-order) network, in the 10th 
Five-Year Plan work continued on further development of the network by the con= 
tinuous construction of 2d-order triangulation nete with an accuracy in measuring 
angles of about 0. 7-0.9" with the determination of astronomical latitudes, Longi- 
tudes and asimuthe and measurement of distances with puleed=light range finders 
under a let-order program. Preparations were begun for 4 new general adjustment of 
the ast rogeodetic net. In 1977 a new program was developed for the USSR Leveling 
net up to 1990, In the 1L0th Five-Year Plan work was completed on adjustment of 
the USSR leveling net. A unified system of elevations now extends over the entire 
territory of the country. Por the first time geodesists have data on the differ- 
ences in levele of ali the seas in the USSR. With respect to study of deformations 
of the earth's crust, in many regions of the country there is now a network of geo- 
dynamic polygons. The Main Administration of Geodesy and Cartography takes an ac- 
tive part in work for the prediction of earthquakes. Over considerable areas 
(polygons), knowing crustal deformations, it is now possible to solve different 
scientific and technical problems and carry out seiemic regionalization. Data on 
deformations are necessary in theoretical computations of the forces accumulating 
in the earth's interior and in the last analysis causing earthquakes. Geodetic 
@easurements have made it possible to detect relatively emall deformations (sever- 
al millimetere per year), data which is extremely necessary in microseismic re- 
gionalization of Alma-Ata, Tashkent and other cities. With respect to surveys 
from space, these have come into wide use in the mapping of inaccessible regions 
in the country and Antarctica. Space surveys have now been employed not only in the 
compilation of small-scale topographic maps, but also special maps characterizing 
the state of agricultural areas, forests, shelf sones, geological structures and 
ocean currents. In gapping the shelf the USSR has now adopted a transverse~cylin- 
drical Gauss SS which makes . _Y - to project a spherical surface 
onto « plane with aaxioum similarity. principal scales are 1:25,000 and 


i1:50,000 with the representation of relief by contours, not isobaths. The most ef- 
fective tool being used in aapping of the shelf is a side~view sonar developed at 
the Central Scientific Research Institute of Geodesy, Aerial Mapping and Carto- 
graphy. In the field of large-scale topographic surveying, @uch work has been done 
in mapping at eceles of 1:2,000, 1:5,000 and 1:10,000. The principal methods used 
in this work are polygonometry and puleed-light rangefinding. Figures 4. 

» 71-5303) 
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Ube 553,081 


PRIMARY OBJECTS AND METHODS POR LOCATING GAS HYDRATE DEPOSITS LH THE SEDIMENTS OF 
BEAS SURROUNDING THL USSR 


Novosibirsk GROLOGIYA I GROFTZIKA in Russian No 11, 1980 pp 10 


TROP LMUK, A. As, CHERSKIY, nN. View TRAREV, Vv. P. and HOROVIKOV, Yu. Ves inetitute of 
Geology and Geophysics, manuscript submitted 22 Jan 60 


[Abetract|] In thie article it is shown that the extractable supplies of gas from 
gee hydrate deposits in sea sediments of Par Rastern and Southern seas can amount 
to several thousand trillion cubic @etere. The work complex for locating and ex- 
ploring gae hydrate deposite includes deep-water reference and parametric drill- 
ing with removal of a core by hermetic corers, measurement of ite gae factor and 
the carrying out of laboratory iavestigations of the elastic properties of sedi- 
ments. The principal methods for probing the top and bottom of gas hydrate strata 
and also evaluating the degree of their saturation with hydrates are geoacoustic. 
in profiling syeteme it is proposed that use be made of a complex of sources with 
working frequencies of 10-12, 3-4 Kile and 100-300 He. In the working of geoacous- 
tic profiles provision is made for the systematic sampling of sediments by corere 
for depthe of 10-12 @ from the bottom surface. It is shown that gas hydrates have 
been discovered on @illions of kilometers of profiles in the Atlantic, Pacific and 
indian Oceans. A good area for perfecting methods for discriminating the top of 

the gone of hydrate formation would be Lake Baykal and the Black Sea. The boundary 
of the sone of hydrate formation (top of the sone of methane generation) in these 
vater bodies is at a distance from tens of centimeters to 3-5 » from the bottom 
surface where the water depths are from 600 to 2,000 a. The exploitation of marine 
gas hydrate deposits is possible at the aodern level of development of technology 
with the use of both known, somewhat modified technology for the development of gas 
deposits, such as the heating of the stratum with thermal waters or with intrastra- 
tum combustion and with fundamentally new technology with the use of system: for 
deep-water exploitation of placers. Pigures 3; references 20: § Russian, 12 Western. 
[467-5303] 


upc 550.8% 
INVESTIGATION OF A SIMPLIFIED MODIFICATION OF A TRENCH SOURCE OF TRANSVERSE WAVES 
Novosibirsk GPOLOGTYA I GROPIZIKA in Russian No 8, Aug 80 pp 69-78 


PUZYREV, N. N., TRIGUBOV, A. V., KULIKOV, V. A., ZHDANOV, S. M., NEDASHKOVSKIY. 
i. Yu., ADAMOVICH, 8. F., VAYSEROV, W. A. and VOTSALEVSKIY, Z. &., Institute of 


Geology and Geophysics, Siberian Department USSR Academy of Sciences and Groznefte- 
geofigika, aanuscript subsitted 17 Jan 80) 


[Abstract) During recent years @uch work has been done on new explosive sources of 
transverse waves. The use of a barrier source (special type of trench) with lines 
of shot holes in the permafrost areas of the West Siberian Plain has yielded seis- 
mic data obtained by the traneverse vaves method in places of occurrence of quick- 
sands where the ground water level is high. The barrier method permits a higher de- 
gtee of mechanization of excavation work than the original simple trench method. 
Both methods have been inefficient due to the lack of trench excavation equipment. 
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The article describes trenchers of the plow or knife type which have been devised 
for solving this problems, Particular attention is given to the PDSh-1 trencher, 
which ie illustrated, A special problem is the design and spacing of the knives, 
the objective being the creation of a mre even outer wall of the trench. The de- 
gree of loosening of the ground is increased with a second pass. it ia easy to 
produce 4 trench with a depth of 60-70 om with uneven subvertical side walle. The 
slope of the side walle to the vertical is equal approximately to the angle of in- 
ternal friction of the ground, Ite greatest value (30°) is characteristic for un- 
consolidated sandy-clayey ground and ite minimum value is characteristic for vie- 
cous clayey and silty ground. The authors give particular attention to clarifica- 
tion of the dependence of the seiemic effect of excitation of transverse (SH) waves 
on the slope of the side walle of the trench and the distance of the charge from 
the walle. The dependence of the radiation of transverse waves on the parameters 
of the iaproved trench source variant is analyzed in detail. Thie is followed by 


a comparison of the effectiveness of sources of different types. 
[535303] 


upc 528,113 
ERROR IN POLNT POSITION 
Moscow GERODEZIYA I KARTOGRAFIYA in Russian No 2, Feb 61 pp 14-16 
KOUGIYA, V. A. 


[Abetract] In an article by P. P. Skorodumov entitled "Evaluation of the Accuracy 
in Determining the Position of Points in Geodetic Control" (GEODEZIYA I KARTO- 
GRAFIYA, No 2, pp 2326, 1980) the mathematical substantiation given by V. A. Koug- 
iya (GRODEZTYA I KARTOGRAFIYA, No 11, pp 12-15, 1978) for evaluating the position 
of a point, computed using the forsula 


n= Jw, + ay, 


is demnstrated by two other methods. However, some points in the Skorodumov ar- 
ticle are erroneous and this article points them out one by one and shows why 

they are incorrect. For example, in computing the mean square error in the posi- 
tion of a point from the elements of parametric correction equations, it is neces- 
sary, despite the contention of Skorodumov, to take into account not only the mean 
square errors, but also the correlation goment. The statement that the inclusion 
of repeating or systematic errors in the correlation coefficient is inadmissible 
is also incorrect. Despite the assertion of the author, the total errors in measure- 
ments cause changes in the correlation @atrix of the coordinates of the point to br 
determined, and therefore in the form of the ellipse of errors. Elsewhere, it is 
untrue that the ellipse of errors corresponds to a unique, and therefore “true” 
correlation coefficient. These are but a few of the errors and inaccuracies and 
therefore the Skorodumov article must be accordingly dealt with bearing this in 


wind. 
[115-5303] 
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REVIEW OF ADVANCES IN THE EARTH SCLENCES 
Moscow ZEMLYA | VSRLENNAYA in Russian No 1, Jan-Feb 81 pp 2-7 
SOKOLOV, 8. 5., academician, and BREKHOVSKIKH, L. M., academician 


[Abetract] Academicians Sokolov and Brekhovekikh give a very general review of ad- 
vances in the earth eciences in the Soviet Union during recent years. In the geo~ 
logical sciences significant work has been done in the field of geochronology and 
correlation of geological events and processes, in the fields of lithology, geotec- 
tonics and the geology of petroleum and gas. In the field of geophysical research, 
considerable advances have been made in the study of the core, lithosphere, ae- 
thenospheric layer, gravitational fielu, recent movements of the earth's crust, 
phyeice of earthquake foci, thermal cegime of the planet and space chemistry. In 
the field of oceanography the most important work hae been done in the study of 
eddy formations of a synoptic ecale, fine etructure of ocean waters, collection of 
veeanographic information by oceanographic satellite, contending with contamina~ 
tion of the oceans and seas by petroleum products, geology of the floor of the 
world ocean and biological investigations. In studies of atmospheric physics and 
meteorology Soviet scientists have scored rather outstanding successes in under- 
standing global changes in climate and formulation of the principles of its theory, 
development of methods for remote determination of atmospheric pcrameters, formula- 
tion of a theory of similarity for general circulation of planetary atmospheres and 
investigation of gas impurities in the entire thickness of the atmosphere. Soviet 
geographers have developed rational ways in which to use natural resources and 
preserve the environment, have expanded work in such areas as evaluation of water 
resources. [The article devotes about a paragraph to an evaluation of work in each 
of these fields.) Figures 7. 
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UDC 550.8%, 32 
WAYS TO DEVELOP DEEP SEISMIC LNVESTIGATIONS 


Moscow SOVETSKAYA GEOLOGIYA in Russian No 11, Nov 80 pp 108-115 
REZANOV, I. A. 


[Abstract] After reviewing the strengths and weaknesses of deep seismic sounding 
work in the USSR during the last 20 years, the author examines the needs for further 
development in this field and the problems which must be solved by deep sounding in 
the coming years. The problems which sounding must solve include the following. 1) 
Investigation of the structure of deep layers for the purpose of interpreting the 
patterns of development and formulation of a general theory of the earth, including 
investigation of the earth's crust in seismically dangerous zones by seismic meth- 
ods. 2) Study of deep petroleum and gas-bearing basins for the purpose of locat- 
ing and exploring fuel deposits. 3) Interpretation of structure of the crystalline 
basement of platform and folded regions for the purpose of predicting and finding 
solid fuels. All this requires an investigation of the general patterns of struc- 
ture and development of the deep layers, involving interpretation not only of the 
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erust, but aleao the upper mantle, and accordingly, a considerable increase in the 
effective depth of the deep seiamic sounding method, Solution of such problems in 
many cases requires deep seismic sounding profiles with a length of 500 km or 

mre on the land and 200-300 kw in the oceans, In the coming years a large vol- 
ume of seiamic investigations must be made for a detailed study of the crust in 
seismically active sones, Use of the DSS method in the prediction of earthquakes 
can result in major successes, but this will require a considerable increase in 
the detail of observations, One of the objectives should be creation of a three= 
dimensional seismic model of the medium, Particular attention should be given to 
the epicentral #ones of past and hypothetical earthquakes. A second direction in 
regional seismic work is study of the deep structure of petroleum and gas-bear- 
ing depressions, A third direction is the interpretation of the internal structure 
of shields of ancient platform and folded sones, which contain deposits of virtual- 
ly all types of mineral raw material. Investigation of the crust of the shields by 
seismic methods in the USSR lage greatly with respect to both volume and detail of 
work relative to study of depressions. Due to inadequate study of the deep struc 
ture of ancient shields (Baltic, Ukrainian, Anabar, Aldan) the Soviet mining in- 
dustry is extracting fewer minerals from the deep layers than is true of deposits 
in the Canadian, African and Australian shields. The study of the upper 10-15 km of 
the consolidated crust of anticlinoria and shields is a problem of primary impor- 
tance. [It must be carried out by the implementation of special seismic work along 
profiles in combination with the drilling of deep and superdeep boreholes. The pri- 
mary objects for seismic investigations, other than petroleum and gas basins, 
should be the potentially ore-bearing regions of the shields and folded zones, and 
also zones of high seismic danger. References: 9 Russian. 
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UDC 550,834 
"STATISTLCAL WAVE TRACKING’ PROGRAMMED INTERPRETATION COMPLEX 


Moscow IZVESTIYA VUZov: GEOLOGIYA I RAZVEDKA in Russian No 11, Nov 80 pp 109-114 
BOGANIK, G. N. and NEMETSKAYA, Z. A., Moscow Geological Prospecting Institute 


[Abstract] The “Statistical Wave Tracking” programmed interpretation complex is an 
application of the algorithe developed earlier by the author (1ZV. VUZov: GEOL, I 
RAZV., No Ll, 1977). The purpose of this complex is an objective quantitative an- 
alysis of the kinematic parameters of waves on the basis of data from multiple 
seismic profiling for the purpose of interpretation of a complex wave pattern. 
The initial daca are the kinematic parameters read from records obtained by the 
‘d'ustable directional reception method. The profiling system must include direct 
“turn observations and ensure obtaining adjustable directional reception bases 

© sled at adequately great distances from one another. The complex and its com 
po. ote are fully described. Use of the complex ensures 4 statistical analysis of 
the kinematic parameters of the wave field which yields increased quantitative in- 
formation on field structures, which favors a more complete and sounder interpret- 
ation of complex time sections. Figures 1, tables 2; references: 3 Russian. 
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UDC 550, %4.0161620.1/3 
AGOUSTIC EMISSLON AND ELECTROMAGNETIC RADIATION DURING UNIAXILAL COMPRESSION 
Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 255, No 4, 1980 pp 821-824 


GONCHAROV, A. 1I., KORYAVOV, V. P., KUZNETSOV, V. M., LIBIN, V. Ya., LIVOHMITS, 


le De, SEMERCHAN , A. A. and FOMICHEV, A. G., Inaticute of Physics of the Rarth, 
manuscript submitted 4 Aug 80 


[Abstract] New resulte of measurements of the natural radiation of electromagnetic 
waves have recently been published. These studies indicate the possibility of the 
existence of radiowave precursors of earthquakes. The nature of the correlation 
between seismic activity and natural electromagnetic radiation of the earth has 
remained unclear. It can be postulated that during the fracturing of rocks it may 
be possible to observe electromagnetic and acoustic pulees having 4 common source. 
Une of the reasons for the lack of information on the correlation between these 
phenomena te that it is difficult to organize mechanical teste with simultaneous 
registry of electromagnetic radiation, seismoacoustic emission and other fractur- 
ing parameters, The authors carried out simple compression tests using 4 press 
with a force of 50,000 tons. The samples were concrete blocks measuring 0.55 x 
0.55 x 0.65 m. The registry of seismoacoustic energy was simultaneous in six in- 
dependent channels with different amplification factors and frequency character~- 
istics, Measurements of electromagnetic radiation were with instrumentation con- 
sisting of a HF amplifier, detector and LF amplifier. An oscillograph registered 
the envelopes of signals in the range ~0.8-10° Hz. Measurements of both electro- 
magnetic radiation and seismoacoustic energy were made at the same time scale be- 
ginning at the moment of application of the load, ending with sample destruction. 
The duration of each test was about 10 minutes. It was found that the correlation 
between the two records was 0.96. The record of electromagnetic radiation exhibit- 
ed a period of “calm" preceding destruction which resembles the period of calm of 
certain parameters of geophysical fields prior to an earthquake. Figures 1; refer- 
ences: 9 Russian. 
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UDC 550. M1 
METHOD AND RESULTS OF ANALYSIS OF SPATIAL-TEMPORAL FIELD OF SEISMIC ACTIVITY 


Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 255, No 5, 1980 pp 1073-1075 





ZHURAVLEV, V. 1I., Inetitute of Physics of the Earth, manuscript submitted 28 Jul 
80 


[Abstract] An adequately complete description of the seismic regime requires use 
of more than such an integral characteristic as the mean density of epicenters; 
it is also necessary to introduce parameters determining the degree of uniformity 
of the distribution of seismic activity, its anisotropy and spatial orientation. 
for this purpose the author uses such characteristics of distributions as moments 
of different orders which are used in investigating spatial and temporal varia- 
tions of the field of seismic activity in the Garm region of the Tajik SSR. 
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The center of gfavity and Sement of imertia were selected as characteristics of the 
field of hypoecenters of earthquakes in «4 particular volume of the medium, These 
patemetere chafecteriae the orlentation and fore of epatial distribution of seie= 
mic activity, The region selected for study wae at the center of Peter | Range, 
where between 197) and 19/79 there were several earthquakes with an energy clase 

> ii, Berthquakes within «4 vertios!] cylinder with a radiue of 15 ke and «4 height 
of W be were considered, The materiale presented here indicate that the spatial 
distribution of selemic activity becomes unetable prior to strong earthquakes, It 
ie shown thet the approach presented here makes it possible to describe the selemic 
138-3903) analytical methode, Figures 3; references! 4 Russian. 


upc 5590. 


POBSTAILITY OF RESTORING MOVIDIENT IN THE FOCUS OF A DERP RARTHQUAKE FROM THE FIELD 
OF BODY WAVES IN THE DISTANT ZONE 


Nescow DOKLADY AKADEMII WAUK SSSR in Russian Vol 255, Ho 4, 1980 pp 624-828 


PAVLOV, V, M, and OUBEV, A. D., Voleanology Institute, Par Restern Setentific Cen- 


ter, USSR Academy of Sciences, Pet ropavilovek—Kamchatekiy, manuscript submitted 8 
jul 80 


[|Abetract| The authors examine the following idealized formulation of the probles 
of restoring govements in the earthquake foows on the basis of the field of body 
waves. The earthquake focus, deecribed kinematically as rupturing along some sapoth 
surface Z with the sornmal ai aed 4 relative displacement of the sides By(x,t), i 
=i, 2, 3, t@ situated in an unbounded lisearly elastic isotropic homogeneous 
sedium. The origin of the Cartesian syetem aq, i = 1,2,3 i¢ assumed to lie on | 
and the origin of time t reckoning i¢ aseumed to coincide with the origin of move- 
ments in the foows. The process of focal gowement is finite in time and occupies 

4 limited spatial region with the characteristic dimension D and therefore the 
selected vector function le aseumed to be finite relative to x and t. 
Then within the framework of thie foeal @odel it is assumed that 4 whole series of 
conditions are satisfied. With thie complex formulation of the problem it ic shown 
that the stable determination of Boresjiized(*.t) is in reality impossible, but 
this does not preclude stable determination of the large-scale characteristics of 
focal qevement. Specifically, if the low-frequency part of the spectrum is known, 
as well as the geometric dimensions and duration of the source, it is possible to 
determine « function which represents the large-scale detaile of aovement at the 
source. References: 4 Russian, } Western. 
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UDC 550,8(477,8) 


RESULTS OF MULTISILDED GEOPHYSICAL STUDY OF THE SOUTHWERTRAN MARGIN OF THA RART 
RUKOPEAN PLATFORM 


Kiev GROLOGICHRSKIY ZHURNAL in Russian Vol 40, No 5, 1980 pp 34-47 


PIL'OHTINGETY, L. Ye., RASPOPOVA, M,. G., GLUBHED, V. V., VIBHNYAROV, I. 3., Ukrain= 
ian Selentific Research Geological Prospecting Institute, Ukrainian Scientific Re- 
search Institute of the Gas Ttaduetry and L' vow State University, manuscript sub- 
mitted 29 Jan 0 


|Abetract| The solution of the problem of tectonics of the southwestern margin of 
the feast European Platfore in any respecte ie dependent on the extent to which 

it ie possible to clarify the deep structure of adjacent areas and especially com 
Plexes making wp the folded basement. Accordingly, the authors have reviewed and 
interpreted the data and literature on thie subject and the @ethods employed in 
interpreting it. Particular attention ise given to the following! generalisation 
and refinement of the physical apdel; retaterpretation of data collected by the 
refracted waves gethod; reinterpretation of data obtained by the regulated direc- 
tional reception method; compilation of a structural apdel of sedimentary coup lex- 
e8} quantitative analysie o: gravity anomalies; quantitative analysis of magnetic 
anomalies; jotat interpretation of geophysical data. It is shown that iategration 
of all these materiale makes it possible to define 4 transition region which can 
be differentiated at the Riphean-Casbrian level in whose structure the elements of 
Lectonies peculiar to both the old platform and ite geosynclinal framework are 
closely interwoven. Tt te suggested that in regionalizing the margin of the Bast 
Luropean Platform it ie seceseary to differentiate sections with an intermediate 
Structural complex between the cover and the basement, including them in the make~ 
up of either the old or young platfors in dependence on the nature of their activ- 
ation and predominant type of dislocations. Within the limite of the transition re- 
gion in the western part of the Ukrainian SSR the boundary of the Bast furopean 
Platform is determined by Hercynian structures. Pigures 4; referesces: 9 Russian. 
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UDC 536. 31550. 46 
RADIORMISSION ACOOMPANYING BRITTLE DESTRUCTION OF DIELECTRICS 


Moscow DOKLADY AKADEMII HAUK SSSR in Russian Vol 256, Wo 4, 1981 pp 824-8626 


PEREL‘*MAN, A. Ye. @nd KHATIASHVILI, N. G., Inetitute of Cybernetics and Geophysics, 
imetic.te Georgian Academy of Sciences, aganuscript submitted 13 Oct 80 


[Abetract! Tt is¢ shown that the formation of fractures in solids and discontin- 
witics in fluids should be accompanied by the generation Se 
radiation, aost of which is concentrated in the range 10-10" Hz. Such effects 


of generation of electromagnetic radiation can make 4 contribution to the radio- 
emicsion arising during earthquakes. The generation of electromagnetic radiation 








ecoure during the @otion of charges felative te a fined medium, during periodic 
opetilations of dipole and other somente in the medium (piesoeffect) and during 
movements of parte of the wedium with separated fined charges. During brittle de- 
struction the most impertant role evidently gust be played by aechanieme of the 
latter type. These sechaniom must be associated with electrification of the walle 
of the fractures and the dynamics of their movement. However, there can be another 
electrification mechanics caused by fandoe breaks of interatomic and interiontc 
bonds with an inerease in the fracture, leading to the formation of 4 charge meate 
on the fracture surface, that is, 4 fluctuating charge. The appearance of 4 charge 
mecalc on the sides of the fractures leads to the generation of elect fromagnetic fa- 
diation due to the appearance of electric eurrents during the relaxation of charges, 
discharge between individual parte of sides of fractures, and also the sonunifore 
movement of the charge @oeaic in the initial stage of formation and separation of 
microfractures, The latter two effects have wot been discussed in the literature 
and constitute the subject of thie article, In all the considered cases the static 
field of the fracture can considerably increase the relaxation time of the charges, 
that ie, inerease the duration of generation of electromagnetic radiation, The ef- 
fects described here in detail can introduce 4 definite contribution to the fadia- 
tion associated with the processes of preparation for and ocourrence of earth= 
quakes, References 14: 12 Russian, 2 Western. 
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upc 590, Mil 
SPATIAL PERIODICITY OF SEISMIC ACTIVITY IN THE GARM REGTON 


Moscow DOKLADY AKADEMIT NAUK SSSR in Russian Vol 255, Ho 1, 1980 pp 71-73 


ZHURAVLEV, V. 1., Inetitute of Physics of the Barth, USSR Academy of Sciences, manu- 
script eubsmitted #0 Jun 80 


[Abetract] One of the methods for estimating the predominant size of inhomogeneit- 
jee in the earth's crust is che field of epicenters of earthquakes in 4 seismical- 
ly active region. The concentration of earthquake foci in individual parte of the 
cfust separated by sones of weak seiemicity gives 4 general idea concerning the 
scales of inhomogeneities. However, an integral description of the distribution of 
blocks by sizes independently of their location ie of equal interest. A quite con- 
venient approach for the description of the statistical distributions of inhomogen- 
eities by scales is the Fourier tranefore sethod used for similar purposes, for ex- 
ampie, in the study of turbulence processes, Accordingly, the author made an at- 
tempt to study the dietribution of the size of horizontal inhomogeneities of the 
earth's crust by the Fourier transform method. The investigated area was the Gare 
region. The analysis was gade using 4 catalogue of earthquakes for the Garm region 
between 1955 and 1979. This gave data on about 53,000 events. The extent of the 
polygon within which the events were selected was about 10° um?, The accuracy in 
determining the horizontal coordinates of the hypocenter of an individual event 

is 1.5 km in the inner part of the polygon and decreases toward the edges. A study 
was made of blocks with « dimension L froe 1 to W km. The computations vere 

in several stages in time intervals of about 10 years. The resulting function 
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wae determined ae the eum of the intermediate values. It waa f thet feat large 
L the dietribution of seales wae clese te teetrepic. The firet @animume le cheery: 
ed with Ly = 19 km and by * 26 ty with close Ly and ly Welues the values of the 
apectral funetion are net @ueh lees, Thus, large blocks have different sises and 
in form are close to teotropic. With lesser Ly and values the distribution be- 
comes sharply senisotropic, There te a predominant d ion in @ Bee direction 
equal te le = 15 ke, greatly blurred in an Be direction, The presence of these 
bloecke reflects the near-latitudinel etrike of the principal geological et ructures 
of the Gare pelygen. Local tahompgeneitics of 4 near-meridional direction are char= 
acterized by the presence of 4 gantimun of the spectral function at ly = 6 ke and 

ly = 20 be, The distribution of emali-seale blocks by sige is close te random, Hor 
igontal inhomogeneities with a dimension lees than 10 ke have 4 lifetime less than 
10 years. Large blocks are stable in time, The proposed sethod sakes possibile «4 
rigorously formilized analysis of horizontal inhomogeneities of the earth's crust 


F selemically active regions. Piguree 1; references: 7 Russian. 
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PHYaiCe OF ATHOBPURAE 


UDC 551,521.14 
LIGHT REFLECTION BY A HORIZONTALLY [NHOMNOGENBOUS CLOUD WITH ILLANINATION BY BUR 


Moscow IZVERTIVA AKADINL] BAUK SO8R) FIZIEA ATHOBFERY | ORBARA in Russian Vol 1/, 
te 1, 1981 pp 27-8 


ROMANOVA, L. M, a0 TARABURHINA, |. M., Institute of Atmospheric Physics, USSR 


Academy of Gelences, ganusctipt submitted 5 Dec 79, resubmitted after revwieton 4 
Mar 80) 


[Abetract|) The authors hawe solved the probles of reflection of sunlight by 4 hori- 
sontally inhomogeneous semi-infinite cloud with leotropic scattering. The depen- 
dence of the scattering coefficient om the horizontal coordinate is described by the 
formula O(n) = O5(i+ Eco x), —2 4 Sinimue number of parameters. The ab- 
sorption coefficient @ aad the scattering fumction are considered constant. fquat ions 
ate used for the epatial emplitudes of the scattering functions obtained applying in- 
variance principles. The solution ie represeated in the form of 4 series in & and 
n= w/( Ogre a). The coefficients of thie series are found by sumerical solution of 
the corresponding integral equations with walwes of the probability of survival of 
& quantum, related to Gq, equal to A= 0.999; 0.99; 0.95; 0,970.1); 0.55 0.3. Data 
are given for the fluxes and intensities of reflected light with an accuracy to 
terms of the order of €7. Allowance for theese terme ic ewidentiy adequate for geo- 
physical applications. It was found that with A<i the horizontally averaged albedo 
and intensity of reflected light are lees than the albedo and corresponding inten- 
sity of « homogeneous clowd with @= & ». With Ai the reflection by an inhomogen- 
eous semi-infinite clowd approaches reflection by « hommgeneous cloud. Figures }, 
tables 2; references 4: } Ruesian, | Veetern. 
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UDC 551,593,521621, 375,06 


USE OF SMOOTHING SPLINES FOR RESTORING THE PROFILE OF THE 90 MOLBCULAR 
ABSORPTION CORFFICLENT 


Moscow LEVESTIYA AKADEMII NAUK BRBR) FIZIEA ATMOBFERY I OKEANA in Russian Vol 1/, 
to 2, Feb 81 pp 175-181 


VOSKOROYNIKOV, Yu. Ye. and MITORL', A. A., Ineticute of Thermephysice and ineti- 
tute of Atmpepheric Optics, Siberian Department, USSR Academy of Sciences, manuscript 
submitted 2) Peb 79, resubmitted after revision 1) Mer 79 


|Abetract) Smpothing epline functions are wed for restoring the profile of the 70 
moleculat absorption coefficient from lidar geasuremente when employing the differ= 
ential absorption @ethod. An algorithe ie given for choice of the emoothing pata- 
meter y . The stability of the proposed aethod is analysed in 4 numerical example. 
The authors show that the proposed aethod for computing the absorption coefficient 
@ (8) by differentiation of «4 empothing epline, like the a@ethod based on obtaining 
« regularized solution of the lwanenko-Marichev equation, is a etable method for 
interpreting date obtained by the differential absorption wethod and makes pos- 
sible successful use of « lidar a6 4 tool for sounding the profile of the water 
vapor concentration in the ateoephere. However, the proposed method requires 4 less- 
er volume of the computer operational semory for storage of the initial data. it is 
also speedier than the Iwanenko-Merichev aethod for computing of (R) through 4 re- 
ularieed solution. The new sethod ie free of discretization errore which can con- 
siderably increase the error of the solution. Pigures 1; references 21: 14 Russian, 
} Western. 
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Upc 551,510.53 


LIDAR INVESTIGATIONS OF THE STRATOMESOSPHERE AT THE MOUNTAIN OBSERVATORY IW 
TURKMENT A 


Ashkhabed IZVESTIYA AKADEMII HAUK TURKMENBKOY SSR: SHRIYA FIZIKO-TEKHNICHESKIEH, 
KHIMICHESKIKH | GROLOGLOIESKIKH NAUK in Russian Wo 1, 1981 pp 32-40 


LACUTIN, M. F., OVERGRL'DYYEV, 0., KHANBERDYVYEV, A., BERKELIVEV, M., MUSTETSOV, 
Sh. P., MEL*NTROV, V. VYe., MURMAMPGRDNAZAROV, 5. and KURBANMMURADOV, K., Physical- 
Technical Institute, Turkmen Academy of Sciences, aanuscript submitted 3} Jul 80 


[Abetract) Multieided investigations of the aiddle atapephere are being carried out 
under 4 program of scientific and technical cooperation between the Physico-Tech- 
sical lmetitute Turkmen Academy of Sciences and the Khar‘kow Institute of Radio- 
electronics. The aricle describes some of the work carried out in the laboratories 
of the Terkmen institute, emphasizing the development of photoelectronic and radio- 
physical methods for geophysical observations, wing ionospheric scattering, meteor 
phenomena, twilight and sight airglow of impurities in the upper atapsphere. The 
‘ombination of available experience, existing instrumentation, other facilities 

wd especial astroclimatic conditions in Turkmenia has led to the successful or- 














or igation of @ Lidar station for sounding @escespheric tapurities, The theory 

and problem tavelved in lidar @easurements are reviewed, The lidar apparatus 
installed in the “Night Airglow” laboratory is 4 sounding station operating in 
the optical range; Figure 2? is 4 block diagram of the apparatus with 1/ compon- 
ents identified, This diagram serves as 4 basis for a discussion of this partic= 
ular outfit. During October 1979 specialists carried out installation, adjustment 
and calibration of the lidar on the grounds of the astronomical observatory at 
Vannovekoye village. Preliminary experiments with lidar sounding were carried out 
in the epoch of the Geminids from 8 to 15 December 1979. The altitude of mplecular 
seattering of laser signals is dependent on time accumulation and extends to W-50 
km. Vluctuations of atmospheric density characteriatic for the middle latitudes 
ate chatacterfistic, Individual soundings clearly reveal dynamic aerosol layers 

at an altitude of approximately / ke, 12 ke, having 4 global character. In the 
region of the stratopause there is an aerosol layer which hypothetically has an 
anthropogenic origin, At the end of the Geminids meteor stream there was consider= 
able aerosol scattering in the altitude range W-80 ke. The aerosol scattering 
exceeded the background level by 4 factor of 5 with « saxi@um in the regione 40 
km and 60 km. This was the period of the gaximum number of radio and optical 
meteors, Other Lidar measurements were made in the summer of 1980, These revealed 
that in addition to the aerosol maxima observed at altitudes below 70-80 km there 
is 4 clearly expressed sodium layer in the atmosphere in the range 90-100 ka. In 
the future the regular registry of resonance scattering from atmospheric sodium 
particles by meane of a lidar system will make it possible to solve 4 number of 
important problems in physice of the middle atepephere. Figures 3; references 25: 
17 Russian, 8 Western. 
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upc 551.501.8 
COMPUTATION OF VOLUME CORFFICIENTS OF LIGHT ATTENUATION 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSPERY I OKEANA in Russian Vol 16, 
No 9, Sep 80 pp 968-973 


KUGEYKO, M. M., BELOBROVIK, V. I., ASHKINADZE, D. A, and SHROPVEV, NW. M., Belo- 
russian State University, manuscript submitted 16 Apr 79 


[Abetract] At the present time there is no generally accepted correct sethod for 
computing the volume coefficient of light attenuation on the basis of the results 
of single-frequency sounding. The collected data on the coefficient A.(z) are dif- 
ficult to interpret because the sounding equation contains three unknowns and can- 
not be solved without making certain assumptions or having 4 priori information 
concerning the relationship of these characteristics and this considerably lessens 
the reliability of the results. The asymptotic signal method described by V. A. 
Kovalev, et al. (TRUDY GGO, No 312, 1286-133, 1972) has definite advantages since 

it does not require assumptions concerning the structure and nature of the scatter- 
ing particles, makes possible quite simple elimination of the influence of instru- 
mental errore and substantially lessens sultiple scattering noise. However, due to 
the finite extent of the sedium or due to the limited response of the photodetector 
in the case of sounding of real media there is 4 substantial difference in the 
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computed and feal volume coefficients of Light attenuation, especially at the 

end of the sounding path (sewealled “edge effect"), a* explained here in detail, 
The application of the method for analytioa! evaluation of an asymptotic signal 
progeeed by B. V. Kaul’, et al, (VOPROBY DISTANTBLONNOGOD ZONDIRNOVANIYA ATHOBFERY, 
jommek, Pell, 1975) makes it possible eliminate the influence of the “edge ef- 
feet*on the accuracy of the restored P.(s) values, but thie requires use of a 
standard point te whieh the transparency value Tle), obtained by lidar of parallel 
uetheds, ie known, Accordingly, the authors have developed 4 method for eliminating 
the “edge” effect on the scouracy tn restoring A (es) for pathe of finite extent 
without these additional eeasurements of traneparency to 4 standard point for 


singie= and @ultilayered media, It te that the proposed method substantially 
inefeases the accuracy in festoring the (@) profile, a8 is evidenced by 4 com 
parison with other known methods for dete na A, (2) and an analyeie of the 
errors . determining Py (es). Figures 4; references: 4 Russian, 
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upe 551.521.) 
ALLOWANCE POR THE APROSOL EPFRCT IN RADIATIVE HEAT EXCHANGE 


Moscow IZVESTIYA AKADEMII NAUK SSSR; FIZIKA ATMOSFERY | OREANA in Russian Vol 17, 
No 1, Jan 81 pp 18-26 


TARASOVA, T. A. and PRYGRL'SON, Ye. M., Inetitute of Physics of the Atmosphere, 


SSR Academy of Sciences, manuscript submitted 26 Jun 79, resubmitted after revie- 
ion 14 May 8 


[Abstract] tm numerical apdele of general circulation of the atapephere the radia~- 
tion effeet of aerosol is either not taken into account at 411 or is aseumed to be 
ome mean. Such an approach is inapplicable, for example, to the theory of climate 
in which it is important to take into account the inflwenee of increasing seroso! 
contamination of the atepephere. In thie article an attempt is made to create 4 
very simple aerosol! model which allows allowance for 4 change in the aerosol compo- 
sition fer inclusion in an overall epdel of global atmospheric energy. The model 

« based on an evaluation of the sensitivity of atepsepheric albedo to 4 series of 
sorosel parametere: real and fictitious parte of the refractive index, gedian ra- 
dius and half-width of the distribution of particle siges. Por evaluating the ther- 
mal effeet of aerosol the authors propose «4 siaple apdel with two input parameters: 
Ng <= the total sumber of serosel particles per wait wolume of air and Ki, Moack 

- the exeees of the number of absorbing particles or organic particies, oF indus - 
‘rial eoot, above the background lewel. Pigures 4, tables 4; references 21: 10 Rus- 


sian, 11 Wester. 
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UDC 551,510,42:551,.591,2 
UNEP ARAMETIN MODEL OF NEAR’ BUMFACE ARROBOL 


Moscow LEVERTIVYA AKADEMI! NAUK SOBR: FIZIKA ATMOBPERY | GREANA in Russian Vol 1/7, 
Wo 1, 1981 pp 39849 


OORCHAROV, G. 1., YENTLANEO, A, &, and SVIRIDENKOV, HM. A., institute of Physics of 
Atapephere, USOR Academy of Scelences, manuscript submitted 29 Nov 77, resubmitted 
atter revision 15 May 00 


[Abstract] lt is shown that @odele of the submicron aerosol fraction based on log- 
normal distributions agree satisfactorily with the results of measurements of the 
light ecattering matrices, A method has been developed for solving the inverse 
Light scattering problem in the approximation of one fraction with a log-normal 
distribution. The method of microphysical extrapolation of a statistical model of 
optical chafecteristice was used in formulating 4 one-parameter model of the sub- 
micron fraction of atepepheric aerosol, The meteorological range of visibility is 
the input parameter of the @odel. Bapirical formulas were derived for the depen- 
dences on the seattering coefficient, refraction coefficient, gedian size and con- 
centration of particles and aleo the near-surface aerosol space factor. It was al~- 
80 possible to ascertain the dependence of the volume of dry aerosol matter on the 
meteorological range of visibility. The andel proposed in thie article was developed 
on the basis of geasurements of optical characteristice in the Moscow region during 
autumn, but since the estimates given for the sicrostructural parameters and the 
refraction coefficient for the submicron fraction agree with the results obtained 
in other studies by other gethods, it can be expected that there will also be sat- 
isfactory agreement for other conditions, provided that the optical characteristics 
are determined by the submicron aerosol fraction. Figures }, tables 2; references 
20: 13 Russian, 7 Western. 
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UDC 551.521. 32551.510.42 
ABSORPTION OF INFRARED RADIATION BY DIFFERENT ATMOSPHERIC AEROSOL FRACTIONS 


Moscow IZVESTIYA AKADEMII HAUK SSSR: FIZIKA ATHOSFERY 1 OKEANA in Russian Vol 16, 


ANDREVYEV. &. D. and IVLEV, L. 5., Leningrad State University, manuscript submitted 
2 Feb 79, resubmitted after revision 20 Oct 79 


[Abetract| The transmission spectra of samples of atapepheric aerosols in the spec- 
tral region 2-i5p@e@ are investigated. It was found that the principal role in the 
absorption of IR radiation by atmoepheric aerosol is played by sineral matter, both 
ecluble (sulfates, carbonates, cyanides, etc.), and insoluble (silicates, slumiaun 
oxide). The role of serosol particles consisting of organic substances in the ab- 
sorption of If radiation is emall and in this sense 4 aodel of optical character- 
istics of aerosols which takes into account only the eineral components of serosols 
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ie eatlefactery. The tole of organic substances can be substantial under the spe 
eifie eonditions of 4 pure, slightly turbid atmosphere and in attempts to take 

inte account and describe the process of interaction between aerosol and atmoaspher= 
le water vapor, Particles of atmospheric aerosols of different sises have differ- 
ent origine and play a different role im the absorption of Ih radiation. Por ex- 
ample, particles with rg 0.5pm, making the greatest contribution to the attenua-~ 
tion of radiation in the range 2=15)4m, consist of gineral substances; organic sub- 
stances enter inte the makeup of fine particles poorly absorbing IR radiation; 
among the fine particles a considerable fraction consists of soot, The organic sub- 
stances making up the aerosol are evidently the products of chemical and photo= 
chemical reactions in which subsetanees of plant and possibly industrial origin par- 
ree ot Figures 5, tables 1; references 19: 9 Russian, 10 Western. 
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UDC 551. 510.411551. 510, 531621. 375.826 


INFLUENCE OF INDUCED PHOTOLYSIS OF OZONE ON THE CONCENTRATION OF SMALI. 
STRATOSPHERIC COMPONENTS 


Moscow IZVESTIYA AKADEMII NAUK SGSRZ FIZIKA ATMOSFERY I OKEANA in Russian Vol 16, 
No 9, 1980 pp 917-925 


SILZOVA, I, M, and SUKHORUKOV, A. P., Moscow State University, manuscript submitted 
‘? tulv 78 


|Abeatraect! A theoretical study was aade of the influence of laser photolysis of 
gone on the dynamics of change in the concentrations of the gas components of the 
Stratosphere in laser sounding. The computations were sade for radiation intensit- 
ies at which the local rate of induced decay of ozone exceeds the rate of the re- 
storative reaction of recombination of osone in the atmosphere. In the dynamics of 
a gumber of stratospheric gases a etudy was made of the role of secondary react ions 
with the decay products of ozone in dependence on the ozone concentration in the 
medium and the intensity of UV laser radiation. It is concluded that during the 
-ropagation of intensive optical radiation in the stratosphere the presence of a 
considerable quantity of ozone in the medium exerts 4 significant influence both 
” Che processes of tranemission of radiation through the @edium and on the dynam- 
ics of coneentrations of a number of email air impurities (through the secondary 
reactions of the products of ozone photolysis). The results clearly indicate the 
need for taking ozone photolysis inte account in the sounding of both ozone and 
Steer small tmpurities in the gedium by powerful optical beams and in some cases 
the need for limiting the energy of lasers in order to reduce side effects. Figures 


‘1, tables 2; references 286: 9 Russian, 19 Western. 
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UDC 551,521. 3:551.576 
VISIBILITY LN THE CLOUD MEDIUM 


Moscow LZVESTIYA AKADEMII NAUK SSGR: FIZIKA ATMOSFERY I OKEANA in Russian Vol 16, 
Wo 9, Sep 80 pp 93-938 


DROFA, A. 8. and USACHEV, A, L., Experimental Meteorology Inatitute, manuscript 
submitted 10 Aug 79 


[Abetract| A study wae made of the optical transmission function of a scattering 
medium with different radiation scattering phase functions. The optical transmis- 
sion function is computed in 4 small-angle approximation and numerically by the 
Monte Carlo method, The resulte indicate that in a genetal case for computing the 
the optical tranemission function of cloud media it is necessary to take into ac- 
count scattering in the entire range of angles (0°¢O@€ 160"). In the case of use 
of the emall-angle approximation the error in computing the optical transmission 
fumetion at all spatial frequencies when mking observations in the visible range 
of wavelengths to optical thicknesses {*3 (in the infrared range — to (#2) does 
not exceed 20%. In the case of great spatial frequencies the small-angle approxima 
ation describes the optical transmission function in the visible infrared range to 
t@?. Figures }; references: 14 Russian. 
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UDC 551. 596:551.501.74 


NUMERICAL EXPERIMENT POR DETERMINING THE PARAMETERS OF ATMOSPHERIC INFRASONIC WAVES 
BY THE SPECTRAL~COHERENT METHOD 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSPFERY I OKEANA in Russian Vol 16, 
No 9, Sep 80 pp 965-968 


GRACHEY, A. 1I., MATVEYEV, A. K., MORDUKHOVICH, M. I., Institute of Physics of the 
Atmpaphere, manuscript submitted 26 Jun 79 


[Abetract] The reception of atmpepheric infrasonic waves is accomplished at several 
spatially separated points, not less than three. Reception usually occurs against 
a background of noise of turbulent origin comparable in level to the power of sig- 
nals in this same frequency range. Specialists at the Institute of Physics of the 
Atmosphere discriminate an infrasonic signal against the background of noise by 
application of the spectral-<coherent analysis method, effective in those cases 
when there is reception of a signal whose duration is substantially less than the 
duration of the entire record. This processing aethod involves computation of the 
spectral densities of the power of the received signals and spectra and cross spec- 
tra carrying information on the phase shifts between signals, smoothing is carried 
out and the necessary param ters are ascertained. The squares of the coherence 
spectra and also the frequency variation of the sum of phase shifts (phase spec- 
trum) on three bases are computed, all this assisting in determining the very fact 
of existence of infrasound against a background of noise and its frequency. The 
authors describe a mpdel experiment which was carried out for obtaining some idea 
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concerning the possibilities of determining the characteristics of an infrasonic 
train of waves against the background of turbulent noise by coherent analysis, 
Examples of the resulta of the numerical experiment are presented. Careful at- 
tention is given to determination of the relative error in computing the velocity 
of propagation of the received signal and the error in reckoning the direction of 
wave arrival, and also the dependence of these parameters on the signal-to-noise 
ratio. Figures 5; references 6: 4 Russian, 2 Western. 
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ube 551,508.85 
ACOUSTIC SOUNDER FOR INVESTIGATING ATMOSPHERIC TURBULENCE 


Moscow LZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFPERY I OKEANA in Russian Vol 17, 
No 1, Jan 861 pp 98-102 


GRRASYUK, N. Ye., KALLISTRATOVA, M, A., KARYUKIN, G. A., MARTVEL', F. E. and NEV- 
PROVSKIY, K. V., Inetitute of Atmospheric Physics, manuscript submitted 14 Jan 80 


[Abstract] In the Soviet Union the development of acoustic sounding has been inhib- 
ited by the Lack of powerful specialized electroacoustic converters. There have 
been only two such sounders in the USSR — at the Institute of Atmospheric Optics 
siberian Department USSR Academy of Sciences and at the Institute of Radioelectron- 
cs. These have been put to limited use and have never been employed for a quanti- 
tative determination of Cy, (temperature fluctuations in a scattering volume). 
Specialists at the Institute of Physics of the Atmosphere have now developed an 
expeditionary monostatic acoustic sounder with wind shielding. This article de- 
scribes the outfit and gives the results of preliminary testing. For sounding to 
heights of several hundred meters it was found best to use frequencies 1-3 KHz. The 
fabrication of the sounder was made possible due to the development of a special 
electroacoustic converter ensuring effective radiation and reception of acoustic 
waves at a frequency of 2.2 KHz. The various parameters of the apparatus are dis- 
cussed. A photograph shows the special wind shield erected around the sounder; its 
les ign is described. The sounder was tested in the autumn of 4976 near Zvenigorod. 
‘he article includes a block diagram. The first results of C,° measurements are 
aiven. Figures 4; references 17: 10 Russian, 7 Western. 
[ 86-5303) 











INFLUENCE OF STRATOSPHERIC AEROSOL ON THE ASCENDING FLUX OF SCATTERED SHORTWAVE 
RAD LAT ION 


Leningrad TRUDY GLAVNOY GEOFIZICHESKOY OBSERVATORI1L: DINAMIKA GLOBAL'NYKH ATMO- 
SPERNYKH PROTSESSOV I PROGNOZ POGODY in Russian No 410, 1980 pp 96-102 


DMITRIYEVA, L. R. and GORBUNOVA, T. N, 


[Abstract] The problem of stratospheric aerosol is of great importance for inves- 
tigating factors determining recent climatic changes. A number of studies have 

used a model of transfer of short-wave radiation in a cloudless plane-parallel 
atmosphere, taking into account molecular and aerosol scattering, and also ml- 
ecular and aerosol absorption. These studies have shown that the influence of 
etratoepheric aerosol on the ascending flux of short-wave radiation is dependent 
on the true solar angle and on the albedo of the underlying surface, on the re- 
fraction coefficient, optical thickness of scattering and absorption. However, 
these studies have been characterized by extremely great detail and unwieldiness 

of the computations involved. Other studies, based on the monochromatic method, 

are sufficiently simple with respect to the computations, but cannot be considered 
reliable for characterizing the integral fluxes. The authors have therefore at- 
tempted to evaluate the influence of stratospheric aerosol on the fluxes of ascend- 
ing short-wave radiation and albedo of the system using a method which is inter- 
mediate, a compromise between the methods suggested by other authors. The comput- 
ations are based on the method for solution of the transfer equation in a two~flux 
approximation. An example is cited. The profiles of the fluxes of scattered radia- 
tion, computed with allowance for only surface aerosol and with allowance for both 
surface and stratospheric aerosol, indicate that the differences in the fluxes are 
rather significant. The layer of stratospheric aerosol sharply changes the vertical 
profile of the ascending flux. This fact is highly dependent on the albedo of the 
underlying surface. The change in the solar zenith angle exerts an influence on 
the ascending flux. A table compiled by the authors shows that this stratospheric 
layer of aerosol can increase the ascending scattered flux of short-wave radiation 
by a factor of 1.5-2. This can exert a substantial influence on the radiation ener- 
gy of the atmosphere. Figures 2, tables 1; references 9: 6 Russian, 3 Western. 
[107-5303] 


UDC 551.524.1:2551.551.2 


INVESTIGATION OF MICROSTRUCTURE OF THE TEMPERATURE FIELD USING OPTICAL MEASUREMENTS 
IN THE ATMOSPHERE 


Moscow IZVESTIYA AKADEMII NAUK SSSR: FIZIKA ATMOSFERY I OKEANA in Russian Vol 1/7, 
No 2, Feb 81 pp 160-166 


TIME, N. S., Institute of Physics of the Atmosphere, USSR Academy of Sciences, manu- 
script submitted 25 Oct 79, resubmitted after revision 21 Apr 80 


[Abstract] The correlation between the frequency spectrum of fluctuations of the 
amplitude of a light wave passing through a turbulent medium and the parameters 
of this medium makes it possible to obtain information on the spectrum of the 
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field of the refractive index in the optical range, and accordingly, on the spec- 
trum of the temperature field. In order to apply this possibility the author carr- 
led out measurements of % on an atmospheric path with a length of 40 m at a height 
of 1.2 m above a level sector of the steppe in the neighborhood of Teimlyansk. At 
the same time microfluctuation measurements were made of the wind velocity at this 
game height near the path. The results of the measurements were used in computing 
the L apectra. The integral equation relating the ¥ spectra and the temperature 
field was solved by the statistical regularisation method. A solution was found in 
the form of a correction to the power-law spectrum of temperature. The determina~ 
tion of the rate of dissipation of the kinetic energy of turbulence from thermo- 
anemometric measuremente made it possible to represent the spectrum in dimens ion- 
less form and compute the value of the universal constant Cg from the "2/3" Law 
for the structural function of the temperature field. The results are compared 
with data from microfluctuation measurements of temperature in the air carried out 
by other authors. Figures 4; references 18: 5 Russian, 13 Western. 
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ARCTIC AND ANTARCTIC RESEARCH 


REGULAR FLIGHTS FROM MOSCOW TO ANTARCTICA DISCUSSED 
Leningrad LENTNGRADSKAYA PRAVDA in Russies 10 Peb 81 p 2 


[interview with Deputy Director of the Aretic and Antaretic Geientific Research tn- 
stitute (for Antaretica) Ye. &. Korotkevich, doctor of geographical eciences, in 
Leningrad, by V. Volkow) 


[Text| In Pebruary of last year the Aeroflot aircraft IL-18D (long-range) oumber 
14267, .eaving Moscow, covering some 16,000 ke, blazed the shortest route to the 
sixth continent. The landing was made not far from the “capital” of the Seviet Ant- 
atetic researchers <= the meteorological center at Molodeghnaya..There, near Vechern- 
yaya Nountain, an unprecedented enew-ice airport has been constructed. It was con- 
structed for the firet time in world practice by specialists of the institute “Len- 
aeroproyekt” in cooperation with the workers of the Arctic and Antarctic Scientific 
hesearch Institute. 


Thie was 4 “technical” flight, that is, 4 trial. And sow preparations are being com 
pleted for a echeduled flight to distant Enderby Land. The red-winged airliner so 
familiar to us will proceed to the execution of passenger flights on this transcon- 
tinental route. tt will deliver 40 winterers to Antarctica and on the way back will 
take aboard those whose time has come after long work on the severe continent. 


Our correspondent V. Volkow converses with the Deputy Director of the Arctic and 
Antarctic Scientific Research Institute for Antarctica, Doctor of Geographical Sci- 
ences Ye. 5. Korotkevich, concerning the impending air expedition. 


[Question] Yevgeniy Sergeyevich, the route has been tested, and accordingly remains 
unchanged” 


|Anewer| There have been changes. Whereas last year the aircraft headed from Moscow 
immediately to the south, now it will first proceed northward — to us at Leningrad. 
This ie easy to wmderetand. Our institute is the center of Soviet polar research. 
The Antarctic Expedition, forming the seasonal and wintering parties of polar spec- 
ialists and coordinating their work on the siath continent, is situated in Lenin- 
atad. As 4 rule ships with cargo and people depart from Leningrad for the aost 
southerly continent. Now aircraft have laid out 4 route to Antarctica from the city 
on the Newa. After taking on passengers at Pulkow, the IL aircraft will fly to 
Odessa. Then the usual route will be taken: Cairo-Aden-Maputo-Molodezhnaya. The dis- 
tance, including from Moscow to Leningrad, is 17,190 ke. The airmen plan to overcom 
this distance in W houre flight time. 
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And etill awether detail: the last time the seientific research ship “Professor 
View” wee ellugted on the met diffieult segment — the route across the ooean 
vith a length of 5,°> te Lt served a8 4 fadio beacon and relay station for the 
alreraft on the frov'e te Baderby Land, Thie time it was decided to get by without 
the ageistanece of the ship, The radio eenter Molodeshnaya wae completely able to 
wndle this, 


\Queetion) Se thie means that there ie full basis for saying that regular air com 
wunication ie beginning with Sewlet Antaretic etations’ 


|\Anewer!] To be eure, aircraft will not be going there every day and not even every 
wath, but for the time being only twiee 4 year. But we do not now need gore ser 
vice. The next flight is planned for November, the last month of the Antaretic 
apring. When the tee has not yet retreated and ships cannot approach the continent, 
‘ut the weather already enables geologists and biologists, for example, to proceed 
to their research, And an aircraft will deliver these specialists guch sooner than 
the firet ship will arrive. 


in the future we plan to use the IL-18 for transport work on the continent iteeif. 
in particular, for the transport of freight from Molodeshnaya to other stations and 
especially to the intracontinental station Vostok. Puel and foodstuffe for the tim 
eing are delivered there by sledge-tractor trains from Mirnyy Observatory: 1,410 
xe of severe enow desert. The next airdrome will therefore evidently be created at 
oatok. Tt ie an attractive idea to use thie aircraft for investigations of the 
ntinent. Dering the flight to the South Pole last year it already served as a4 
-jentif'iic laboratory for geophysicists and meteorologists. Therefore, in the 
uture we plan to carry out gore extensive ecientific research from aboard the 
plane in the regione of difficult access. That is, the IL-16 will soon be working 
ully the entire summer season. But with approach of the Antarctic autumn it will 
eturn home, to the motherland. 


jQuestion) Who is entrusted with piloting the airliner’ 


‘Anewer) From Moscow to Leningrad the plane will be piloted by Anatoliy Nikolayevich 
enisev, who on the trial flight had been ship commander. He will also fly it to 
desea. Denisov is not flying to Antarctica this time. Anatoliy Nikolayevich has 
ufdergone retraining and will soon take under hie command a TU-154, which will 
service the northern lines in our country. As far as Aden, a8 before, the IL will 
»e flown bv a crew headed by Yevgeniy Petrovich Bunchin. There the command will be 
cahen over by Viktor Vasil’vevich Bushuyev, who on the trial flight had been the 
jot. The remaining members of the Antarctic crew are the same. 


emander of the Vaukovo flight subdivision Mikhayl Mikhaylovich Miroshnichenko 
been designated head of the aviators. The flight director is Boris Andreyevich 
‘ekith, Deputy Director of the Arctic and Antarctic Scientific Research Institute. 


|Question] What is the condition of the snow-ice airdrome’? 











j|Amewer! The landing strip, although met inferior te 4@ concrete strip, ae indi- 
cated by the trial flight, nevertheless is dependent on the state of the weather, 
Above= sero tempetatures are no good, But at Meolodeshnaya the weather at the present 
time, to speek outright, te like that in Leningrad, Somewhat below sero, during the 
‘e=houwr period averaging «3°. That te what ie required. The airdrome service has 
teated the strip with a epecial platform with 4 7O0-ten weight mounted on the 
‘haseie of an IlLel® aireraft, The depth of penetration of the wheele over the en- 
tire area of the landing strip was in the Limite of one centimeter. And the ad- 
Missible depth is six centimeters, An emergency sirdrome has been prepared at Novo- 
lagarevekaya,. Molodeshmnaya regularly gives the aviators a timely weather forecast 
afd reperte on what wind direction and velocity can be expected at 4 height of &10 
km along the route Mapute=-Molodeshnaya. 


in short, at the polar capital they are awaiting the firet passenger liner and are 
ready for ite reception. 


-»- Yesterday the IL-16) made 4 landing at Pulkovo. Refueling, the last investiga- 

tion wae made of the navigation instruments and engines before the highly important 
flight. Today at gidday the red-winged airliner will take off for the ice continent. 
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6th EXPEDITION HEADS POR ANTARCTICA 
Riga SOVETSRAYA LATVIYVA in Russian 25 Jan 81 p 4 


[Article by 1, Geyman] 


[Summary ) The steamer “Betoniya” yesterday departed from the wharf of the Riga 
Marine Passenger Station. It ie heading for the shores of Antarctica carrying 

90 scientists of the Antaretic Empedition. On ite way back the ship will bring 
nome WO participante of the 25th Soviet Antarctic Expedition. This is the eighth 
Antarctic expedition for the “Betoniya,” including each of the last five years. 
Each such voyage takes three agonthe and the distance covered is 24,500 nautical 
miles. The route taken is to the Canary islands and then to Montevideo. Work in 
the Antarctic area will last 4 @onth, with the ehip visiting the scientific sta- 
tions Bellinsgauzen, Molodeshnaya, Drughnaye and Mirnyy. The ship will deliver 
equipment, tools, food and very heavy engines for tractors. The unloading of this 
difficult cargo will have to take place in the open sea. The shipboard winches 
are too weak for thie purpose and cargowill have to be removed by helicopter. fa 
route the ship passes through a sone of iceberg danger — beginning at the 30th 
parallel. leeberg fragments are especially treacherous: they are transparent, in- 
vieible and cannot be picked up on radar. Their upper parte ageasure 2-) aeters in 
diameter, but the underwater part is 7-8 tiges greater. These constitute 4 great 
danger for the ship's hull. Searchlights eust be qounted on the deck and four aen 
must constantly keep watch. Autumn te now setting in near the shores of Antare- 
tieay there is less ice but are icebergs. The conditions are favorable for an or- 
dinary ship, rather than an tcebreaker. At the shores of Antaretica ail the work 
ie done from emll boate because the “Hetoniya” does not tie up to the shore ice. 
The “Eetoniya” ie 4 very comfortable passenger ship. tt is weually 4 cruise ship 
transporting Soviet and foreign tourists. 
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BRIEFS 


260h ANTARCTIC EXPEDITION==The arrival of winter on the Ley continent ie being 
marked by the handing over by the head of the 25th Soviet Lapedition 8, Tyabiayy 
of the symbolic “heye” for the Soviet south-polar stations to the leader of the 
new winter 26th Soviet Antarctic Expedition ¥. Ghamon'yev. The seasonal base 
"“Drushnaya,” on the banks of the Weddell Gea, has been closed until next year. 
ete Gembere of the geology-geophysice!l detachment carried out 4 large work pro= 
atam succesefully. Two sledge-trector trains fe.urned from treke inte the ley 


reaches of Antarctica. [Rxcerpte!] [Mesecow TZVESTIYA in Russian 22 Mar 81 p 6) 
[| 116=P) 


OPENING OF NEW ARCTIC STATION-<The new scientific research drifting station “Sev 
ermyy Polyue” <= fo 25 — will be established on the ice of the Central Aretic. 

its organization has been entrusted to sembere of the aerial high-latitude exped- 
ition “Sever-33," which departed froe Leningrad today. The search for suitable ice 
floes sufficiently large and solid or icebergs which are sufficiently flat will be 
carried out in the esstermm sector of the Aretic north of Vrangel teland. The sci- 
entists and epecialiete will aleo carry owt another broad program: they will make 
landings on the ice in @ore than 150 places in the ocean, including the geographic 
north pole. They will conduct comprehensive observations of the water aedium, atmo- 
spheric processes and the etatwe of aretic ice. The expedition will aleo carry out 


a erew exchange on the drift scientific station “Severnyy Polywe-22.” (Text) 
[Moscow SOTSIALISTICNEGEAYA I TRIYA in Russian 19 Feb 81 » 2) 


[ 102-? | 
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UDC 528.021.6(067. 31) 
EXPERIENCE 1% WINTER USE OF A RADLONAVIGATIONAL SYSTEM 
Moscow GRODEZIYA | KARTOGRAFIYA in Russian No 12, Dec 80 pp 26-29 
VELISEYEV, 8. ¥., GRIGOR'YEV, V. I. amd KMARITOWOV, V. 5, 


[Abstract] The use of radionavigation systems during winter has a number of pecul- 
iarities. After reviewing the literature, the authors describe their experiments 
in some detail. it was found that radionavigational system operating in the range 
i. 52 Mile can be weed successfully in winter for determining the coordinates of ob- 
jects when carrying owt different types of surveys. An underlying surface in the 
ore of sea ice exerts 4 substantial influence on the velocity of propagation of 
radio waves in the range 2 Miz. The results of processing of the collected data 
indicated that in 4 specific region with an ice thickness of 1.5-2 @ the velocity 
of propagation of radio vaves is approximately 296 400 km/sec. In the case of de- 
termination of the actual velocity of propagation of radio waves in the working 
sone of radionavigational systems operating at frequencies of 1.5-2 MHz it is pos- 
sible to ensure the required accuracy of surveys at scales of 1:10 000-1:25 000. 
The collected actual data agree relatively well with the results of theoretical 
computations. However, the rapid change in velocity of propagation of radio waves 
does not occur in the segment of the path extending from the station to 5-10 ka, 
but near it (at distances up to 1000-1500 a). Then the velocity becomes approx- 
imtely constant for the entire working sone of the system. Figures 1, tables 2; 
references 2: | Russian, 1 Western. 
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